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GRAND JUNCTION PSOJEtXS OFFICE FACILITY 

.. 

.- 

The shallow gravel aquifer  t h a t  under l ies  the Grand Junct ion,  Colorado, 
Department of Energy (DOE) f a c i l i t y  i s  contaminated by uranium m i l l  t a i l i n g s .  
Uranium, molybdenum, arsenic ,  and selenium a r e  a l l  found i n  s i g n i f i c a n t l y  
elevated concentrations.  For example, the Safe Drinking Water Act has s e t  
l i m i t s  of 0.05 m g / l  a r sen ic  and 0.01 m g / l  selenium. Both of these l i m i t s  a r e  
regular ly  exceeded in groundwater samples co l lec ted  within 6 meters of the 
Gunnison River. Selenium l eve l s  have been as  high a s  0.066 m g / l ,  and a r sen ic  
l e v e l s  a s  high a s  0.51 m g / l .  There a r e  no standards promulgated f o r  molyb- 
denum, but the  National Academy of Sciences (1972) has suggested a l i m i t  of 
0.01 mg/l f o r  a g r i c u l t u r a l  use. 
and wi th in  a few meters of the r i v e r ,  contains  approximately 2.0 mg/l molyb- 
denum. 
they a r e  general ly  grea te r ,  with severa l  wel ls  on the  r i v e r  dike containing 
more than 1 mg/l. 

One well  near the perimeter of the f a c i l i t y ,  

Uranium l e v e l s  c o r r e l a t e  wel l  with those of molybdenum except t h a t  

Surface water on t he  f a c i l i t y  cons i s t s  of two lagoons and a drainage di tch.  
The most ser ious contamination detected in 1985 was radium-226 i n  the d i t c h  
adjacent t o  the r i v e r  dike. 
radium-226 concentrat ion i n  the d i t c h  of 50 pCi/ l  compared with the standard 
f o r  drinking water of 5 pCi/l .  

Resul t s  of the  November 1984 sampling ind ica t e  a 

Samples were co l lec ted  from the Gunnison River four times during the year  a t  
po in ts  upstream, alongside,  and downstream of the f a c i l i t y .  During one 
sampling per iod,  f i v e  addi t iona l  samples were co l lec ted  alongside a large 
r ive r s ide  t a i l i n g s  deposit .  In no ins tance  were uranium-related contaminants 
detected i n  the  samples. Thus, the e f f e c t  of the contaminated aqui fe r  on the 
r i v e r  i s  assumed t o  be negl ig ib le ;  however, t h i s  cannot be v e r i f i e d  without 
addi t iona l  t e s t ing .  

In addi t ion  t o  the  contamination discussed above, the presence of polychlori-  
nated biphenyls (PCBs) i s  addressed i n  t h i s  repor t .  Transformers on the 
f a c i l i t y  have been properly labeled. and PCB-contaminated waste was disposed 
of i n  1983. 

There have been no s ign i f i can t  process changes and no a i r q u a l i t y  impacts 
reported during 1985. 
t i o n s  f o r  the pending remedial ac t ion ,  however, th ree  high-volume a i r  samplers 
were i n s t a l l e d  in December 1985. Data from these samplers w i l l  be reported i n  
the 1986 Environmental Monitoring Report. 

In response t o  the need t o  descr ibe background condi- 

MONTIICEUO MILLSITE 

.. 

.. 

The shallow aqui fe r  underlying the Monticello. Utah, DOE property i s  a l s o  
contaminated by uranium m i l l  t a i l i n g s .  Montezuma Creek, which flows through 
the property,  has f requent ly  contained contamination a t  l eve l s  exceeding S t a t e  
of Utah w a t e r q u a l i t y  standards f o r  several  kilometers downstream from the 
property. Contamination i n  the creek r e s u l t s  fram seeps issuing from the 
contaminated a l l u v i a l  aquifer .  This seepage causes the uranium concentration 
i n  the creek t o  increase by as  much a s  an order of magnitude; concentrations 
a s  high as  0.9 mg/l  were detected 30 meters from the Government property i n  
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1984. Similar ly ,  selenium concentrat ions r egu la r ly  exceeded 0.01 mg/lD the  
Utah standard f o r  t h i s  s ec t ion  of Montezlmra Creek. Molybdenum concentrat ions,  
which average approximately 0.09 mg/l immediately downstream from the  s i t e ,  
exceeded the  recommended l i m i t  f o r  a g r i c u l t u r a l  use (National Academy of 
Sciences,  1 9 7 2 )  by about a f a c t o r  of ten. 
t i o n  and f o r  l i ves tock  watering i n  t h e  v i c i n i t y  of the  s i t e .  
observed concentrat ions of uranium, selenium, and molybdenum were lower; 
however, fewer samples were co l l ec t ed  than i n  previous y e a r s  and samples were 
co l lec ted  when water i n  the  creek was a t  r e l a t i v e l y  high l e v e l s ,  thereby 
d i l u t i n g  the  contaminants. 

The creek is used both f o r  i r r i g a -  
During 1985,  

Concentrations in t he  shallow aqu i fe r  genera l ly  exceed those found i n  the  
sur face  water. Uranium, molybdenum. vanadium, selenium, and a r sen ic  a r e  a l l  
found i n  concentrat ions exceeding 1 mg/l i n  some wells .  However, because of 
the  low volume of water i n  t h i s  aqui fe r ,  S t a t e  of Utah s tandards a r e  
apparent ly  not appl icable .  

Extensive measurements of radon contamination from t h e  t a i l i n g s  p i l e s  were 
conducted during 1984 and 1985.  These include on-pile, site-boundary, and 
o f f s i t e  Track Etch measurements, a s  we l l  a s  add i t iona l  on- and o f f - p i l e  
radon-flux measurements. Resul t s  of these measurements, repor ted  i n  the  Draft  
Environmental Assessment of Remedial Action a t  t h e  MonticelloWranium M i l l  
Ta i l i nas  S i t e ,  Monticello. Utah (Bendix F i e l d  Engineering Corporation, 19851, 
demonstrate t h a t  the EPA standard f o r  radon emissions from inac t ive  uraniam 
processing s i t e s  i s  exceeded a t  a l l  fou r  t a i l i n g s  p i l e s  a t  the  l o n t i c e l l o  
s i t e .  

4 
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This r epor t  descr ibes  environmental monitoring a c t i v i t i e s  conducted a t  the  
U.S. Department of Energy (DOE) Grand Junct ion ,  Colorado. Profects  Off ice  
f a c i l i t y  (Sect ion 111) and a t  the inac t ive  uranium m i l l s i t e  i n  Monticello, 
Utah (Sec t ion  Iy). 

GRAND JUNCI'ION PROJECTS O F F I C E  FACILITY 

The Grand Junct ion  P r o j e c t s  Off ice  (GJFO) f a c i l i t y  encompasses 48.6 ac res  and 
l i e s  on the f loodpla in  of t he  Gunnison River.  An ear then  dike i s  located be- 
tween t h e  f a c i l i t y  and the  r i v e r  t o  the  west. Although adjacent  land i s  used 
pr imar i ly  f o r  ag r i cu l tu re ,  the f a c i l i t y  is wi th in  approximately 1 kilometer of 
heavi ly  populated a reas .  

Personnel a t  t he  G J P O  f a c i l i t y  develop, support ,  and/or adminis ter  a v a r i e t y  
of programs. H i s t o r i c a l l y ,  the  Off ice  was most heavi ly  involved i n  uranium 
procurement, evaluat ion of domestic uranium resources ,  and advancement of 
geologic and geoplrysical explora t ion  techniques. The scope of a c t i v i t i e s  now 
includes provis ion  of considerable  support t o  t h e  Government's var ious  reme- 
d i a l  ac t ion  programs and t o  the  C i v i l i a n  Radioactive Waste Management (CRWM) 
program. 
a n a l y t i c a l  chemistry, mineralogy-petrology, and e l ec t ron ic s .  Research groups 
a t  the  f a c i l i t y  have a l s o  received funding f o r  s p e c i f i c  p r o j e c t s  from a 
v a r i e t y  of e n t i t i e s ,  including the  Environmental Pro tec t ion  Agency and the  
Department of Defense. Bendix F i e l d  Engineering Corporation (Bendix) is t he  
operat ing con t r ac to r  f o r  the  Government-med/contractor-operated (GOO) 
f a c i l i t y .  

Eoused on t h e  GJPO f a c i l i t y  a r e  f u l l y  equipped l a b o r a t o r i e s  f o r  

No point-source discharges o r  waste-treatment a c t i v i t i e s  occur on t he  f a c i l -  
i ty .  Uranium mi l l ing ,  ana lys i s ,  and s torage  were conducted f o r  a period of 25 
t o  30 years ;  these a c t i v i t i e s  ceased i n  the  mid-1970s. A l l  present  contamina- 
t i o n  i s  be l ieved  t o  be the  r e s u l t  of these pas t  a c t i v i t i e s .  According t o  
h i s t o r i c a l  records ( those maintained by t h e  Department of Energy and i t s  
pzedecessor agencies,  the  A t o m i c  Energy Cammission and the Energy Research and 
Development Adminis t ra t ion) ,  approximately 32.000 tons  of ore  were processed.* 
Most of the  r e s u l t i n g  t a i l i n g s  a re  bur ied  i n  the  'Ta i l i ngs  Area' ( see  Sect ion 
111). In addi t ion ,  approximately 25,000 cubic  yards  of contaminated ma te r i a l  
were used a s  b a c k f i l l  around the  dike t h a t  s epa ra t e s  t he  GJPO f a c i l i t y  from 
the  Gunnison River. Each of f i v e  o ther  l oca t ions  conta ins  contaminated 
ma te r i a l  i n  amounts ranging from 1000 t o  6000 cubic yards ,  while severa l  
miscellaneous loca t ions  account f o r  an add i t iona l  1000 cubic yards  (Henwood 
and R ido l f i ,  1986). 

Cleanup of the bur ied  m i l l  t a i l i n g s  a t  the  GJPO f a c i l i t y  has been accepted 
=der the  Surplus F a c i l i t i e s  Management Program (SFMP). Funding f o r  t h i s  
e f f o r t  began i n  FY-1985. 

MONTICELU,. UTAH. MILLSITE 

Respons ib i l i ty  f o r  adminis t ra t ion.  maintenance, and environmental monitoring 
of the inac t ive  uranium m i l l s i t e  and t a i l i n g s  a rea  a t  Monticello, Utah, 
formerly operated by t h e  Atomic Energy Commission, r e s ides  w i t h  the  DOE Grand 
Junct ion  P r o j e c t s  Office.  The s i t e  was accepted i n t o  the Surplus F a c i l i t i e s  
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Management Program i n  1980. Under this program, the chief ob jec t ive  of the 
Monticello Remedial Action Project  i s  to, minimize p o t e n t i a l  hea l th  hazards t o  
the public associated with the t a i l i n g s  a t  the  m i l l s i t e .  In order t o  provide 
a b a s i s  f o r  making remedial act ion decis ions regarding the s i t e ,  an environ- 
mental and engineering charac te r iza t ion  was completed and documented i n  the 
Monticello Remedial Action Pro iec t  S i t e  Analvsis Report (Abramiuk and o thers ,  
1984). 

The Monticello m i l l s i t e  is  a 78-acre t r a c t  located i n  San Juan County, Utah, 
adjacent t o  the c i t y  l i m i t s  of Monticello. 
10 acres  and the t a i l i n g s  impoundment a rea  covers the  remaining 68 acres.  
None of the o r ig ina l  m i l l  bui ldings remain, but  contaminated foundations and 
scrap mater ia l s  a r e  buried on s i t e ,  
almost 2 mi l l ion  tons of t a i l i n g s  and contaminated s o i l  i n  four  separate  
t a i l i n g s  p i l e s .  Results of addi t iona l  surveys ind ica t e  the presence of more 
than 300,000 addi t iona l  tons of contaminated mater ia l  on adjacent open lands 
(Marutzky and others ,  1985).  

The m i l l  a rea  c w e r s  approximately 

The t a i l i n g s  impoundment area contains  

P r io r  t o  1955, the environmental problems receiving a t t e n t i o n  a t  the  
Monticello m i l l  a rose from the sa l t - roas t  procedure used t o  enhance vanadium 
recovery. 
containing 0.363 percent U,O* and 1.52 percent VaOs escaped d a i l y  through the  
r o a s t e r  s tack (Allen and Klemenic, 1954). Corrosion of wire fences,  clothes- 
l i n e s ,  and galvanized roofs  was v e r i f i e d  by the m i l l  operator  i n  response t o  
complaints from loca l  res idents .  

Studies  indicated t h a t  an average of near ly  2600 pounds of dust  

Liquid e f f luen t  from the s a l t  roast /carbonate  leach p l a n t ,  containing substan- 
t i a l  concentrations of chloride,  s u l f a t e ,  carbonate, bicarbonate,  sodium, and 
other  dissolved species,  was released i n t o  Montezuma Creek. 
radium-226 was of spec ia l  concern; soluble  radium activ’ity i n  Montezuma Creek 
was found t o  be 160 pCi/l .  
contained considerable radium a c t i v i t y  and t h a t  dry t a i l i n g s  were being washed 
i n t o  the creek (Whitman and Beverly, 1958). 

Release of 

It vas  a l s o  recognized t h a t  the suspended so l ids .  

During mi l l ing  operations,  the t a i l i n g s  were normally moist so t h a t  erosion by 
wind was  minimal. Within a year  a f t e r  shutdown, however, the t a i l i n g s  dams 
and surfaces  of the p i l e s  dr ied out ,  and t a i l i n g s  sand began t o  migrate as 
dunes. Erosion by water a l so  became a problem. Several cleanup a c t i v i t i e s ,  
conducted since the time of m i l l  c losure,  have s u b s t a n t i a l l y  s t a b i l i z e d  the 
a rea ,  but have not eliminated water contamination. 

Water contamination r e s u l t s  from the leaching of the uranium m i l l  t a i l i n g s .  
Extensive s tudies  conducted a t  Monticello (Abramiuk and o thers ,  1984) 
demonstrate t ha t  a l l  four t a i l i n g s  p i l e s  contr ibute  t o  the contamination of 
groundwater and surface water, both on and of f  s i t e .  

QUALITY ASSURANCE 

Qual i ty  Assurance (QA) measures were incorporated i n t o  a l l  of the monitoring 
a c t i v i t i e s  de t a i l ed  i n  t h i s  report .  and were appropriately documented, The 
general qua l i t y  assurance policy and procedures, a s  presented i n  the Qual i ty  
Assurance Manual (Bendix F ie ld  Engineering Corporation/Grand Junct ion  
Operations),  were followed. I n  addi t ion,  c e r t a i n  documents were consulted t o  

-. 
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address QA cons idera t ions  regarding s p e c i f i c  measurement and sample-collection 
procedures. These include the  following: 

Q DOE/GJPo Handbook of Analvt ical  and Samole-Preuaration Methods (Bendix 
F ie ld  Engineering Corporation) 

e DOEIGLTPO Administrative Plan and Qual i tv  Control Methods f o r  the  BendidGJO 
Analy t ica l  Laborator ies  (Bendix F i e l d  Engineering Corporation) 

e BendidGJO Environmental Sciences Procedure Manual: Second Edi t ion  (Bendir 
F i e l d  Engineering Corporation) 

Spec i f ic  QA requirements f o r  each p ro jec t  have been defined and were compiled 
as  t he  following documents: 

8 =fP/Grand Juac t  i on  P ro jec t s  Off ice  (GJPO)  Q u a l i t y  Assurance Program Plan 
(QAPP) 

8 SFMP/MonticelZo Remedial Action Pro jec t  (MRAP) Qual i ty  Assurance Program 
Plan (QAPP) 
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AIR QUALITY 

No a i r q u a l i t y  monitoring a c t i v i t i e s  s e r e  conducted a t  the GJPO f a c i l i t y  i n  
1985. The 1980 and 1981 environmental monitoring r e p o r t s  (Korte and Thul, 
1981, 1982) descr ibe a i r q u a l i t y  impacts from t h e  sample p l a n t ,  a n a l y t i c a l  
l abora tory ,  employee automobiles, and the c e n t r a l  hea t ing  p l an t ,  It was 
concluded t h a t  no impacts were obsel-ved o r  expected. Monitoring f o r  a i rborne 
p a r t i c u l a t e s  was i n i t i a t e d  a t  t h ree  loca t ions  i n  December 1985. These data  
w i l l  be used t o  a s ses s  the  impacts of var ious remedial ac t ion  scenarios .  
Preliminary da t a  w i l l  be ava i l ab le  f o r  the  1986 Environmental Monitoring 
Report . 
Other opera t ions  a t  t h e  G;TPO f a c i l i t y  do not  emit s i g n i f i c a n t  q u a n t i t i e s  of 
r a d i a t i o n  i n t o  the atmosphere. The t a i l i n g s  bur ied  on the f a c i l i t y  cons i t u  
the  only major source of radon emission. A Track Etch monitoring system was 
e s t ab l i shed  i n  November 1984 t o  determine the  radon con t r ibu t ion  from the 
f a c i l i t y .  Four s e t s  of samples were co l l ec t ed  on a q u a r t e r l y  b a s i s ,  These 
da t a  a re  being accamulated f o r  an environmental assessment and w i l l  not be 
ava i l ab le  i n  f i n a l  form unt i l  mid-1986. Prel iminary results,  however, indi- 
c a t e  t h a t  Environmental Pro tec t ion  Agency (EPA) radon s tandards a r e  exceeded 
a t  one of e i g h t  edge-of-facil i ty loca t ions .  

POLYCHLORINATED BIPEENYL (PCB) MQNITORING 

During 1982 a program was completed t o  i d e n t i f y  and determine the t o t a l  
quant i ty  of polychlor inated biphenyls (PCBs) and PCB-contaminated f l u i d s  on 
the  f a c i l i t y .  A l l  f a c i l i t y  t ransformers  were opened and o i l  samples taken. 
These samples were analyzed in t h e  Bendix Analyt ical  Chemistry Laboratory, 
based on methods and s tandards provided by the Environmental Pro tec t ion  
Agency. More than 1000 gal lons  of Pa-contaminated f l u i d s  were i d e n t i f i e d  
(Mi l le r  and Donivan, 1982). A l l  PCB-contaminated labware and waste mater ia l  
(approximately 20.5 pounds) were disposed of during 1983, 

WATER QUALITY 

SAMPLING PROCEDURES 

:e 

Water samples were co l l ec t ed  a t  the  GJPO f a c i l i t y  i n  November 1984, and i n  
February, May, and October 1985. (For the purposes of th i s  r epor t ,  these a r e  
r e f e r r e d  t o  a s  the  four  1985 samplings.) Both groundwater and surface-water 
samples were obtained using a p e r 3 s t a l t i c  pump. 
a 0 . 4 5 - p ~ ~ ~  f i l t e r  i n  l i n e  with t h e  c o l l e c t i o n  vesse l .  
preserved and analyzed according t o  procedures prescr ibed  i n  Korte and Ealey 
(19831, Korte and Kearl (1985). and Bendir F i e l d  Engineering Corporation 
(undated).  These procedures incorporate  the major a spec t s  of procedures 
published by the U. S. Environmental Pro tec t ion  Agency (1979a, 1979b, 1980, 
1982a, 1982b) and the  U.S. Geological Survey (1977) However, they provide 
much g rea t e r  d e t a i l  and include extensive quali ty-assurance measures. 

Samples were f i l t e r e d  through 
The samples were then 
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SURFACE WATER 

Figure 111-1 shows the surface water s i t e s  t h a t  were rout ine ly  sampled during 
1985. The North Pond is contaminated p r inc ipa l ly  by uranium; recharge is  
pr imari ly  from the shallow gravel aqui fe r  underlying the  f a c i l i t y .  Contamina- 
t i o n  l e v e l s  a r e  s imi la r  t o  those obsemed i n  previous years.  Uranium concen- 
t r a t i o n s  i n  the four 1985 samplings averaged near ly  0.7 mg/l.  

The South Pond ('Lagoon' on Figure 111-l), a l s o  recharged pr imari ly  by the 
shallow gravel aquifer ,  was formerly used a s  a sewage lagoon. Currently,  i t s  
p r inc ipa l  source of e f f luent  is storm runoff from the parking l o t s .  Variable 
contamination by uranium has been observed: The sample co l lec ted  i n  November 
1984 contained 0.2 mg/l;  the February 1985 sample contained only 0.02 mg/l ;  
while the May 1985 sample contained 0.35 m g l l .  
0.009 mg/l  by the time of the October sampling. These f luc tua t ions  a r e  
c l e a r l y  r e l a t ed  t o  water l eve l s  i n  the alluvium; t h a t  i s ,  high water l e v e l s  
coincide with higher uranium concentrations i n  the lagoon. 

This l a s t  value decreased t o  

Previous environmental monitoring r epor t s  r e f e r  t o  a sampling loca t ion  known 
a s  the drainage ditch.  This area i s  located outs ide  the f a c i l i t y  fence 
d i r e c t l y  west of the buried t a i l i n g s  area ( 'Ta i l ings  Area' on Figure 111-1) 
and below the r i v e r  dike. 
more or  l e s s  cont inwusly;  however, it has been observed on numerous inspec- 
t ions  t h a t  the pond has not contained s u f f i c i e n t  water t o  overflow since the 
f a c i l i t y  was connected t o  the c i t y  sewer system i n  1981. Nevertheless, water 
remains in the d i t c h  area except during very dry seasons. Resul ts  of chemical 
ana lys i s  of the ditchwater ind ica te  t h a t  radium-226 concentrat ions averaged 46 
pCi/l i n  1934 and were a s  high a s  50 pCi / l  in 1985. Concentrations of uranium 
and molybdenum were a l so  high, the former exceeding 3 m g / l  and the l a t t e r  
exceeding 1.0 m g / l  i n  the October sampling. 

Formerly, the Soat? Pond overflowed i n t o  the d i t c h  

The Gunnison River was sampled upstream, downstream, and alongside the  f a c i l -  
i t y  during each of the four sampling periods i n  1985. Five add i t iona l  r i v e r  
samples were co l lec ted  alongside a por t ion  of the  dike now known t o  be con- 
taminated (Henwood and Ridol f i ,  1986). Uranium-related contaminants were not  
detected i n  any of these samples, nor were s ign i f i can t  d i f fe rences  i n  the 
three  loca t ions  noted f o r  any of the sampling periods. S l igh t  increases  f o r  a 
few species  a re  evident, but the d i f fe rences  a r e  not s u f f i c i e n t  t o  suggest 
contamination from the s i t e .  

The l eve l  of water in  the d i t ch  r i s e s  and f a l l s  with the leve l  of water i n  the 
r iver ;  thus,  there i s  a strong l ikel ihood tha t  contaminated water e n t e r s  the 
r iver .  Apparently, the volnme of water i n  the r i v e r  i s  s u f f i c i e n t  t o  quickly 
d i l u t e  contaminants t o  background leve ls .  The 1981 Environmental Monitoring 
Report (Xorte and Thul, 1982) descr ibes  some weak evidence f o r  r i v e r  contami- 
nation; t h i s  i s  explained in par t  by the lower average flows in the r i v e r  i n  
1981 r e l a t i v e  t o  1985. River flows i n  cubic f e e t  per  second f o r  the  1985 
samplings were 1035, 2577, 7955, and 2225 f o r  November, February. Bfay, and 
October, respectively.  

An addi t ional  problem i n  assessing possible  contamination of the Goanison 
River r e s u l t s  from the method used f o r  sample co l lec t ion .  A l l  the r i v e r  
samples have been 'grab' samples co l lec ted  from the riverbank; y e t  s tud ie s  
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Figure 111-1. Map of the CJPO Facility Showing Locations of Buildings, Pertinent Areas, and Monitoring Wells 
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- demonstrate t h a t  t h i s  type of sample does not  y i e l d  an accura te  p i c t u r e  of t h e  
concentrat ion of ma te r i a l  i n  a r i v e r  ( see ,  f o r  example, J a f f e  and o the r s ,  
1982) .  A more extensive sampling study may be conducted i n  order t o  determine 
whether t h e  r i v e r  i s  a f fec ted  by contaminants leaching from the GJPO f a c i l i t y .  

GROUNDWATER 

Analyt ical  r e s u l t s  on samples co l l ec t ed  from the  groundwater monitoring we l l s  
a r e  a l s o  descr ibed empirically.  Q u a n t i t a t i v e  i n t e r p r e t a t i o n  of the data  using 
computer modeling i s  cu r ren t ly  under way; r e s u l t s  w i l l  be presented i n  an 
Environmental Assessment scheduled f o r  completion i n  FY-1987. 

Based on r e s u l t s  of the 1981 d a t a ,  Wells P-2. P-6, 1-9S(D), 3-3N(D), and 5- 
12N(D) (Figure ITI-1) were expected t o  represent  background. (The designat ion 
'D' denotes a two-well mul t i leve l  system a t  the  p a r t i c u l a r  locat ion.)  Resu l t s  
of subsequent samplings, howeverr ind ica te  t h a t  t h i s  assumption is  erroneous. 
Uranium l e v e l s  i n  Wells P-2 and P-6 reported i n  the  1981 repor t  were less than 
0.01 mg/l. During each of the succeeding years  (1982 through 19851, samples 
from a l l  f i v e  w e l l s  contained l e v e l s  of uranium above the  expected background 
concentration. Uranium contents  ranged from approximately 0.02 m g / l  i n  Well 
3-3N(D) t o  0 . 7  mg/l i n  the  shallow wel l  a t  l oca t ion  1-9s.  Except f o r  Well 
1-9S(D) , the  concentrat ion of uranium ranged from 0.02 t o  0.09  m g / l .  Other 
anomalies a l s o  e x i s t .  For example, selenium was de tec ted  i n  Wells 5-12N(D), 
1-9S(D), P-2, and 3-3N(D); contamination by z inc ,  vanadium, and manganese i s  
evident i n  one o r  more w e l l s .  As  a consequence, i t  became c l e a r  t h a t  none of 
these f i v e  we l l s  represents  background. For t h a t  reason, add i t iona l  w e l l s  
were d r i l l e d  in 1984 (Sewell and P r i ce ,  1984);  they a r e  denoted by the p r e f i x  
6584-. Data from f i v e  samplings of Wells GJ84-9, -10, and -11 i nd ica t e  t h a t  
average concentrat ions of uranium, a rsen ic ,  selenium, and molybdenum in these 
w e l l s  a r e  a l l  l e s s  than 0.01  m g / l .  

The d iscuss ion  t h a t  follows focuses  on individual  contaminants ( c f .  Figure 
111-1 f o r  l oca t ion  information).  

Uranium contamination is  evident i n  a l l  wel l s  except those new we l l s  t h a t  
represent  background (GJ84-9, -10, and -11) and GJ84-1. Thirty-one we l l s  
contained more than 0 . 5  m g / l  uranium i n  a t  l e a s t  one of the sampling periods.  
The h ighes t  concentrat ions were found i n  Wells 8-4S, P-10, and 7-6S, which a r e  
loca ted  west of Building 3022. Similar  concentrat ions,  2.0  mg/l or  g rea t e r ,  
were found i n  Well 10-2N. loca ted  south of Building 20, and i n  Well l l -15N 
which l i e s  along t h e  west bank of the North Pond. The uranium l e v e l s  i n  most 
of the o t h e r  w e l l s  were g rea t e r  than 0.1 m g / l .  The average concentrat ion i n  
the  we l l s  along t h e  north dike has remained f a i r l y  constant over the  pas t  4 
yea r s ,  Average uranium concentrat ions of 0 .81  mg/l i n  1982,  0 .88 m g / l  i n  
1983,  0 .86  mg/l i n  1984,  and 0.92 mg/l i n  1985 were determined from data  fo r  
Wells P-4, 10-19N. P-7, and 15-17N; data  from Wells GJ84-4 and -5 were in- 
cluded i n  the  1984 and 1985 averaging. The uranium concentrat ions along the  
west boundary (Wells l l - l S *  P-10, 7-6S, and 8-4s) were a t  l e a s t  1 . 3  m g / l  i n  
each of the  four sampling per iods i n  1985,  with a high value of 2.6 mg/l. 
Several of these  w e l l s  a r e  loca ted  on the  r i v e r  dike. 
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Molybdenum contamination i s  a l s o  widespread throughout the  monitoring system. 
The highest  concentrat ion i n  1985 occurred i n  Well 8-4s. exceeding 2.0  m g / l  on 
two occasions. Several  o ther  w e l l s  (lO-2N, P-1, 13-16ND 13-10N. P-10, and 
GJ84-12) cons i s t en t ly  averaged g r e a t e r  than 0.4 mg/ l  throughout the  year .  

Arsenic contamination i s  loca l i zed  i n  t h e  v i c i n i t y  of t he  bur ied  t a i l i n g s  
area. The highest  concentrat ions,  ranging from 0.24 t o  0.46 mg/l, were found 
in  Wells 14-6ND GJ84-2, 6584-1, and the  North Well. The average annual 
a r sen ic  l e v e l s  f o r  o ther  w e l l s  i n  t h i s  v i c i n i t y  (GJ84-12, 13-10N, 12-7N, and 
the  South Well) ranged from 0.04  t o  0.16 mgll. 
near  the buried t a i l i n g s  a rea  t h a t  c o n s i s t e n t l y  contained less than 0.1 m g / l  
a r sen ic .  

Well GJ84-12 was t he  only wel l  

Selenium contamination appears t o  be g r e a t e s t  i n  t he  south end of t he  
f a c i l i t y .  Data from Wells 3-3sD 10-2N, 6-2N, 1-9S, 8-4S, 7-6S, and P-1 indi-  
c a t e  average concentrat ions of 0.05 m g / l  i n  November, 0.06 m g / l  i n  February, 
0.16 mg/l i n  May, and 0.02 mg/l i n  October. 

Although the po ten t i a l  fo r  radium contamination i s  a concern due t o  the na ture  
of the buried waste, the condi t ions of high pH. high s u l f a t e .  and low barium 
in the  a l l u v i a l  aqu i f e r  lead t o  l i t t l e  or no radium migration. In f a c t ,  
de tec t ion  of radium was l imi ted  t o  the  following loca t ions  during the  1985 
samplings: the  dike d i t c h  f o r  each sampling, Well f3-16N i n  February and 
October. and the  lagoon i n  October. 

The drinking-water standard f o r  n i t ra te -n i t rogen  i s  10 m g / l ,  and several  wel l s  
contained concentrat ions exceeding t h i s  l i m i t .  A l l  of these we l l s  a r e  loca ted  
roughly between Wells 1-9s ( e a s t  of Building 34) and ll-l2N(D) (near  the  North 
Pond). None of the perimeter we l l s  conta ins  high l e v e l s  of n i t r a t e .  

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) MONITORING 

The qua r t e r ly  groundwater monitoring program conformed t o  the  requirements of 
the Resource Consemation and Recovery A c t  (RCBA) a s  presented i n  40 CFR P a r t  
265.93. 
GJ84-5, 6584-8, 10-19N, f3-16ND 15-17N. and 17-f3N were used a s  downgradient 
wells.  
40 CFR Par t  265.91 (Sewell and P r i c e ,  1984).  Resul t s  of the  BCM compliance 
monitoring a t  the  Grand Junct ion  s i t e  a r e  presented i n  Appendix A. 

Well GJ84-9 was used a s  a background wel l .  while Wells GJ84-4. 

Well cons t ruc t ion  and i n s t a l l a t i o n  conformed t o  the requirements of 

Resul ts  of s t a t i s t i c a l  analyses  requi red  by 40 CFR Par t  265.94 and Appendix I V  
t o  Pa r t  265 a r e  presented i n  Table 111-1. The r e s u l t s  demonstrate t h a t  con- 
cen t r a t ions  of t o t a l  organic carbon a r e  s i g n i f i c a n t l y  g rea t e r  than background 
f o r  Wells GJ84-4. GJ84-5, 13-16N, 15-17N. and 17-13N. Furthermore, Well 
13-16N a l s o  contains  s i g n i f i c a n t l y  g r e a t e r  concentrat ions of t o t a l  organic  
halogen and s i g n i f i c a n t l y  higher  s p e c i f i c  conductance. 
explained by b u r i a l s  of uraniferous l i g n i t e  which occurred i n  the  v i c i n i t y .  
One goal of the 1986 samplings w i l l  be t o  i d e n t i f y  the  s p e c i f i c  organic  
contaminants i n  order  t o  more f u l l y  a s s e s s  the nature  and ex ten t  of t h i s  
contamination. 

These r e s u l t s  may be 
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Table 111-1. S t a t i s t i c a l  R e s u l t s  on BCRA I n d i c a t o r s  of Groundwater 
Contamination a t  t h e  Grand J u n c t i o n  S i te '  

T o t a l  T o t a l  
We1 1 Ccmpari son PH S p e c i f i c  Organic Organic 

Conduct anceb Ca rbonc Halogend 

Background Mean 
Well Variance 

6584-9 t - t e s t  
C r i t i c a l  t 
Finding  

8 . O O  
0 .42  - 

-- - 

2.193.75 
53,468.92 - 

-- 
- 

1 .64  
0 .32  -- 

65.13 
10,019.58 -- 

e 

-- 

Downgr ad i  e a t  Me an 7.20  4,178.00 6 .42  57 .OO 
We1 1 Va ri anc e 0.00 315.218 -00 0.62  2,247.71 

GJ84-4 t - t e s t  2.47 4 -80  13.26 -0.27 
C r i t i c a l  t 4 .60  6 .71  3 .05 2 .68  
Finding NS NS S i g n i f i c a n t  NS 

Downgradient Mean 
We1 1 Variance 

GJ84-5 t - t e s t  
C r i t i c a l  t 
Finding 

7 .40  
0.08 

-1.58 
6 .07  

NS 

4,155 .OO 
13,056,050.00 

0.77 
9 .91  

NS 

9.45 356.38 
26.17 134,762.84 

3.73 2 .20  
3 .14  2 .89  

S i g n i f i c a n t  NS 

2 

Downgradient Wean 7 .70  3,487 .50 4 .73  13 .OO 
We1 1 Var i anc e 0 .02  300,312.50 8.99 99.71 

GJ84-8 t - t e s t  0 . 8 9  3.20 2 .SO -2.06 
C r i t i c a l  t 5.07 9 .42  3 .14  2 .59  
Finding NS NS NS NS 

Downgr ad i  en t  We an 7.23 8.062.50 54.57 121.75 
Well Variance 0 . 0 1  1,487.812.50 1.248.59 6 ,317 .64  

10-19N t - t e s t  -2.39 6.74 3.67 1 .51  
C r i t i c a l  t 4 . 6 3  6.91 3 .14  2 .76  
Finding NS NS NS NS 

Downgradient Mean 
Vel 1 Variance 

13-16N t - t e s t  
C r i t i c a l  t 
F inding  

6.90 
0 .02  

-3.24 
4 .20i 

NS 

8,475 . O O  75.58 215.50 
151,250.00 2,300.43 3 . 077.43 

90.79 20.87 4 .73  
6.59 3 .14  2 .09  

S i g n i f i c a n t  S i g n i f i c a n t  S i g n i f i c a n t  

'A f i n d i n g  of S i g n i f i c a n t  i n d i c a t e s  t h a t  t he  parameter i s  not i n  
compliance. A f i n d i n g  of Not S i g n i f i c a n t  (NS) i n d i c a t e s  t h a t  t he re  i s  no 
evidence t o  r e f u t e  compliance. 

bMean r e s u l t  given i n  u n i t s  of phos /cm.  
'yean r e s u l t  given i n  rng/l. 
dMriean r e s u l t  given i n  pg/l .  
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Table 111-1 (cont inued) .  S t a t i s t i c a l  R e s u l t s  on BCRA I n d i c a t o r s  of Ground- 
water  Contamination a t  t h e  Grand J a n c t i o n  S i t e a  

~ 

T o t a l  T o t a l  
Well Campari son PH S p e c i f i c  Organic Organic 

Conduct anceb Carbon" Hal oaend 

Downgradient Mean 7.20 6.835.00 27.43 54.88 
Well Vat i ance 0 -00 4,712,449.99 54.01 562 -98 
15-17N t - t e s t  2.47 3.02 8.58 -0.39 

C r i t i c a l  t 5.84 6.95 3.14 2.62 
Finding NS NS S i g n i f i c a n t  NS 

Downgr a d i  en t  Me an 7.30 1.052.50 10 e 75 151.75 
Well Var iance  0.02 43,512 50 2.03 24,490.21 
17-13N t - t e s t  -2.06 -6.09 15.08 1.43 

C r i t i c a l  t 5.07 5.74 3.11 2.84 
Finding NS NS S i g n i f i c a n t  NS 

aA f ind ing  of S i g n i f i c a n t  i n d i c a t e s  t h a t  t h e  parameter is  not in 
compliance. A f i n d i n g  of Not S i g n i f i c a n t  (NS) i n d i c a t e s  t h a t  t h e r e  i s  no 
evidence t o  r e f u t e  compliance. 

bMean r e s u l t  given i n  u n i t s  of pmhos/cm. 
'Mean r e s u l t  given i n  mg/ l .  

r e s u l t  given i n  &1. 

COLORADO WATER-QUALITY STANDARDS 

S t a t e  of Colorado wster-quali ty s t anda rds ,  a s  s p e c i f i e d  i n  t h e  Colorado Water 
Q u a l i t y  Control A c t ,  were reviewed w i t h  r e s p e c t  t o  contzmination d e t e c t e d  on 
t he  GJPO f a c i l i t y .  Table 111-2 p r e s e n t s  t h e  range of numerical s tandards  €or  
some of the contaminants found i n  the  under ly ing  g rave l  a q u i f e r .  There i s  no 
Colorado s tandard  f o r  molybdenmn; however. the  Nat iona l  Academy of Sc iences  
(1972) has  recommended an ag r i cu l tu ra l -use  s tandard  of 0.01 m g / l .  

Table 111-2. Colorado Water-Quality Standards 
for S e l e c t e d  Elements 

Maximum Contaminant Level 
Element (deuendinp on use class and a f k a l i n i t v )  

Arsenic 
Selenium 
Uranium 
Radium-226 and -228 

0.05 - 0.1 mg/l 
0.01 - 0.05 m g / l  
0.03 - 1.4 mg/l 

5 . 0  p C i / l  
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As the  t a b l e  demonstrates, app l i ca t ion  of these s tandards i s  complicated by 
the  promulgation of varying contaminant l e v e l s  f o r  many t r ace  -elements, the  
appl icable  s tandard being dependent on the  use c l a s s i f i c a t i o n  and a l k a l i n i t y  
of the  water. The t h r u s t  of t h e  Colorado s t a t u t e  i s  t o  c lean up ex i s t ing  
pol lu ted  waters  and t o  prevent f u r t h e r  degradation of any S t a t e  waters. Tbe 
shallow grave l  aqui fe r  underlying t h e  GJPO f a c i l i t y  i s  contaminated a t  l e v e l s  
t h a t  make it u n f i t  f o r  a g r i c u l t u r a l  purposes, the lowest use c l a s s  defined. 
However, the language i n  t h e  A c t  seems t o  exempt pas t  p rac t ices .  In other  
words, s ince the shallow aqu i fe r  is not being used f o r  any purpose, i t  may be 
in t e rp re t ed  t h a t  t h e  Department of Energy i s  not mandated t o  c lean  it up. On 
the  o the r  hand, e x i s t i n g  opera t ions  a r e  not permit ted t o  cause f u r t h e r  
de gr  ada ti  on. 

Contamination of the  Gunnison River i s  another mat ter .  The regula t ions  
c l e a r l y  p r o h i b i t  any f a c i l i t y  from degrading the  q u a l i t y  of a S t a t e  r ive r .  
Hence, it is important t o  know how much contaminated water e n t e r s  t he  r i v e r  
and whether the  l e v e l s  a r e  increas ing  or  decreasing. These quest ions w i l l  be 
answered through addi t iona l  hydrologic t e s t i n g  and geochemical modeling a s  
p a r t  of t he  SFMP proj ,ect .  
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MUINTICELLO, UTAH. MILLSITE 
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WATER QUALITY 

SMfPLING PROCEDURES 

Groundwater and surface-water samples were c o l l e c t e d  a t  t h e  Monticello s i t e  i n  
A p r i l ,  June, and October of 1985 using a p e r i s t a l t i c  pump, a bladder  pump, or  
a Teflon b a i l e r .  Samples r e q u i r i n g  f i l t r a t i o n  were f i l t e r e d  through a 0.45-pa 
f i l t e r  i n  l i n e  w i t h  the  c o l l e c t i o n  vesse l .  The samples were then preserved a s  
required and analyzed according t o  procedures prescr ibed  i n  Korte and Ealey 
(19831, Korte and Kearl  (19851, and Environmental P r o t e c t i o n  Agency (EPA) 
standards (U.S. Environmental P r o t e c t i o n  Agency, 1979a, 1979b, 1980, 1982a, 
1982b). 

SURFACE WATER 

Charac ter iza t ion  of Background 

Background surface-water q u a l i t y  has  been monitored f o r  some y e a r s  a t  the s i t e  
l a b e l e d  W-3 i n  Figure IV-1. T h i s  sampling p o i n t  i s  l o c a t e d  e a s t  of the  cul- 
v e r t  under U.S. Highway 163. Upstream samples ( s i t e  1-11 have a l s o  been 
c o l l e c t e d  t o  v e r i f y  t h a t  the  W-3 s i t e  a c c u r a t e l y  r e p r e s e n t s  the background 
water q u a l i t y  of Montezuma Creek (Korte and Thul,  1982, 1983) .  

In a l l  t h r e e  1985 samplings, s u r f a c e  water  a t  s i t e  W-3 w a s  charac te r ized  by 
low l e v e l s  of t o x i c  elements o r  m i l l - t a i l i n g s - r e l a t e d  contaminants. Elements 
not de tec ted  o r  found i n  very  low concent ra t ions  include As, Ba, C r ,  Fe, Mn, 
Mo, Pb, Se, 0, V, and Zn. No Ra-226 was detected.  The pB was between 7.4 and 
8.6; s p e c i f i c  conductance ranged from 240 t o  405 pmhosfcm, and a l k a l i n i t y  from 
139 t o  181 m g / 1  ( a s  CaO,). 

Surface Water Contamination 

Permanent surface water on t h e  Government proper ty  c o n s i s t s  of perennia l  flow 
i n  Montezuma Creek and i n  the  drainage between the carbonate and vanadium 
p i l e s  (drainage designated W-2 on t h e  map i n  Figure IY-1). There i s  i n t e r -  
m i t t e n t  water  i n  seeps south  of the carbonate and vanadium p i l e s  and e a s t  of 
t h e  a c i d  p i l e .  The vanadium and a c i d  p i l e  seeps conta in  water i n  the  Spring 
due t o  the  mel t ing  of snow. The seep ad jacent  t o  the vanadium p i l e  genera l ly  
covers an a r e a  up t o  5 square meters  t o  a depth of 15 t o  30 cent imeters .  The 
a c i d  p i l e  seep i s  contained by a small dam and, when f u l l ,  i s  approximately 
four  times l a r g e r  i n  a r e a  than t h e  vanadium p i l e  seep. 

The seep ad jacent  t o  the carbonate p i l e  forms a small pond covering aporoxi- 
mately 1 5  square meters. This  pond c o n t a i n s  water  throughout t h e  Summer and 
suppor ts  a few c a t t a i l s ;  t y p i c a l l y  i t  i s  the only one of the three  seeps t h a t  
conta ins  water  during t h e  dry seasons. 

A d i v e r s i o n  d i t c h  was constructed nor th  of the e a s t  t a i l i n g s  p i l e  i n  1984 with 
a view t o  d i v e r t i n g  some water  away from the p i l e s  and thereby decreasing the 
volume of contaminated water  t h a t  seeps out  of the  p i l e s .  V i s u a l  observat ions 
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during 1985, however, did not i nd ica t e  any decrease i n  water i n  the var ious 
seeps and small drainages t h a t  surround the  p i l e s .  A l l  samplipg t r i p s ,  
however, coincided with periods of r a i n f a l l .  

Sampling of a l l  th ree  seeps was conducted during April  1985. 
seep contained 1.7 m g / l  U, 1.5  m g / l  Mo, and 16.8 m g / l  V. 
seep contained 0.9 m g / l  0, 0.7 mg/ l  Ma, and 9.3 mg/l V. 
seep contained 36 m g / l  U, 5.2 m g / l  Mo. and 352 a g / l  V. 
of the carbonate p i l e  seep (June and October) and the vanadium p i l e  seep 
(October) yielded s imi la r  r e s u l t s .  

The ac id  p i l e  
The carbonate p i l e  

The vanadium p i l e  
Subsequent samplings 

Xontezuma Creek flows through the middle of t he  property. 
l i e r ,  flow i s  perennial ,  although i t  can be q u i t e  low during the  l a t e  Summer. 
There can a l s o  be subs tan t ia l  f looding with high flaws, a s  was obsemed i n  
the  Spring of 1983. Resul ts  of previous s tud ie s  (Korte and Thul, 1982, 1983) 
ind ica te  t h a t  uranium contamination of the creek i s  observed p r i o r  t o  the 
point  a t  which the creek t raverses  the t a i l i n g s  p i l e s .  However, concentra- 
t i ons  of both molybdenum and uranium a r e  t y p i c a l l y  higher o f f  s i t e ,  demon- 
s t r a t i n g  tha t  contr ibut ions from the a l l u v i a l  aqui fe r  t o  Monteznma Creek occur 
t o  the grea tes t  extent  downstream from the Government property.  

As mentioned e a r  

Montezmna Creek 

Seeps from the shallow aquifer  a r e  v i s i b l e  along the  creek below the  drop 
s t ructure .  
n i a l  along t h i s  s t re tch .  The W-4 sampling s i t e  i s  located approximately 100 
m e t e r s  downstream from the eas t  boundary of the property. Except under condi- 
t i ons  of very high flow, a s  during a storm event or  Spring runoff ,  contamina- 
t i on  l e v e l s  f requent ly  exceed S t a t e  of Utah standards ( f o r  f u r t h e r  discussion,  
see the sec t ion  e n t i t l e d  Water-Quality Standards).  

Creek flow increases  f o r  approximately 2 kilometers and is  peren- 

Samples have rout ine ly  been co l lec ted  a t  what i s  known a s  the Sorenson s i t e ,  
located approximately 2 kilometers downstream from the Government property. 
It has been apparent from data comparison t h a t  l i t t l e  decrease i n  contamina- 
t i o n  i s  observed between the W-4 s i t e  and t h e  Sorenson s i t e .  The shallow 
aquifer  i s  contaminated a s  f a r  downstream a s  i t  has been sampled, and thus 
maintains high concentrations (0.12 m g / l  U and 0.42 m g / l  V) of the  tox ic  
elements in Montezmna Creek f o r  a considerable dis tance off s i t e .  The down- 
stream water q u a l i t y  of Montezma Creek i s  descr ibed i n  d e t a i l  i n  the  1983 
Environmental Monitoring Report (Korte and Thrrl, 1984). 

GROUNDWATER 

A l l u v i a l  Aauifer b c r a d i e n t  

Shallow-aquifer background groundwaterqual i ty  data  have been acquired from 
Wells 19, 44, 43, and 20 (see Figare IV-2). Elements not detected o r  found i n  
very low concentrations include As ,  Ba, C1, Fe, Mo, Pb, Se, V, Zn, and Ra-226. 
Trace elements found i n  s ign i f i can t  concentrat ions include MII (0.1 t o  1.0 
mg/l) and U (as much as  0.05 m g / l ) .  
conductance from 810 t o  1056 whos/cm, and a l k a l i n i t y  from 269 t o  339 m g / l .  

The pH ranged from 6.0 t o  7.6. spec i f i c  
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Figure  IV-1. Sampling Locat ions  f o r  Surface  Water a t  the M o n t i c e l l o  M i l l s i t e  27 
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Figure IV-2. Locations of Groundwater Monitoring Wells at the Monticello Millsite 
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Al luv ia l  Aauifer On S i t e  

The shallow aqu i fe r  i s  contaminated by the  mi l l - t a i l i ngs  p i l e s  (Table IV-1). 
I n  general ,  t he  h ighes t  concentrat ions a r e  found i n  the v i c i n i t y  of the 
carbonate and vanadium p i l e s .  
on the  e a s t  s i d e  of the  e a s t  t a i l i n g s  p i l e  i s  r e f l e c t e d  in o f f s i t e  Well 1 on 
t he  p r i v a t e  proper ty  immediately eas t  of t h e  Government property (Table N - 2 ) .  

Note t h a t  t h e  high uranium content of Well 36A 
0 

c 

1 

Table IV-I, Contamination i n  Shallow Onsi te  Monitoring Wells 

Well Coat aminant Concentration' 
AS cl Fe Mn Mo NO3+ 2 2 6 ~ 1 1  Se So1 U V 

30A 0.02 45 0.09 2.27 0.05 <0.23 - 0,013 351 0.2 0 .75  

30B 0.19 124 <0.03 2 .61  0.48 0.23 - 0.16 534 0 .7  4 . 7  

30C 0.13 102 (0.1 1.92 0.34 0.45 <1 0-11 470 0.4 4 - 2  

36A <0.01 99.5 <0.1 15.3 1.36 23.6 28 <0,01 3600 11.2 <0.05 

40A 0.07 101 0 - 2 9  3.01 0.34 <0.23 5 . 3  < O . O l  592 1.1 0.47 

41 2 .4  1520 0.03 0.43 8.02 141 - 2 .8  3730 2 . 5  122 

45B <0.01 14.9 0.2 0.17 <0.05 0.56 - <0.005 238 0.02 <0.05 

a A l f  r e s u l t s  a r e  in mg/l except those f o r  Ra-226 which a r e  i n  pCi/ l .  
Results represent  averages fo r  th ree  samplings made over the per iod Apri l  t o  
October 1985. 

Table IV-2. Contamination i n  Shallow O f f s i t e  Monitoring Wells 

Contaminant Concentrationa 
As Fe Jfn !do N03-N tt6Ra Se U V 

Well 

1 0.04 (01.1 3.63 0.36 1 (1 <O.Ol 2.0 0.91 

7 <0.01 0 . 1  <0.05 <0.05 1 . 9  <I 0.04 0 .4  0.08 

8 <0.01 0,05  <0.05 <0.05 0.23 <1 0.01 0.1 <0.05 

58 0.01 <0.1 0.16 <0.05 1 . 4  - 0.03 0 .4  0.36 

9 <0.01 0.09 1,16 0.09 (0.23 - <0.005 0.5 <0.01 

13 <0.01 0.21 0.11 (0 .05  <0.23 - <0.005 0 .6  <0 .05  

' A l l  r e s u l t s  a r e  i n  m g / l  except those f o r  Ra-226 which a re  i n  
pCi/ l .  Resul t s  represent  averages f o r  th ree  samplings made w e t  the 
per iod Apr i l  t o  October 1985. 
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Alluvia l  Aauifer Dcnvnnradient 

The shallow-aquifer monitoring we l l s  on t h e  p r i v a t e  proper ty  e a s t  of t he  
Government property a re  contaminated with uranium. molybdenum. vanadium. and 
selenium. 
these elements remain high throughout t he  year .  This aqu i f e r  i s  the  major 

Q The data  presented i n  Table IV-2 demonstrate t h a t  concentrat ions of 

9 water source f o r  the creek during t h e  dry months, o f t en  causing t h e  creek t o  
1D maintain r e l a t i v e l y  high l e v e l s  of contamination during those periods. Two of 

these wells.  9 and 13. a r e  located a s  f a r  e a s t  of the  Government property as 1 
kilometer and are  s t i l l  s i g n i f i c a n t l y  contaminated (Table IV-2). 

Resource Conservation and Recovery Act (RCRA) Monitoring 

The quar t e r ly  groundwater monitoring program conformed t o  the  requirements of 
the  Resource Consemation and Recovery Act (BCRA) a s  s p e c i f i e d  i n  40 CFR P a r t  
265.93. This monitoring program encompassed both the  upper contaminated 
a l l u v i a l  aqu i f e r  and the  lower Burro Canyon Formation aquifer .  Well 20 was 
used t o  sample background i n  the  a l l u v i a l  aqu i f e r ,  while the  downgradient 
a l l u v i a l  w e l l s  were 1, 36A. and MA. In t h e  Burro Canyon. Well 77 was used a s  
the  background wel l ,  while the  downgradient w e l l s  were 74. 75. and 76. Con- 
s t r u c t i o n  and i n s t a l l a t i o n  of these  wells conformed t o  the  requirements of 40 
CFR P a r t  265.91. 

Resul ts  of t he  RCRA compliance monitoring a t  t h e  Monticello s i t e  a r e  presented 
i n  Appendix B. Levels of t o t a l  organic  halogen in November 1984 i n  background 
w e l l s  20 and 77 a r e  3 t o  5 orders  of magnitude higher  than in any o the r  
sampling period. This i s  bel ieved t o  be due e i t h e r  t o  labora tory  e r r o r  o r  
sample contamination. Hence, the  s t a t i s t i c a l  ana lys i s  of the  da ta  required by 
40 CFR Par t  265.94 and Appendix N t o  Pa r t  265 w i l l  not be performed u n t i l  an 
addi t iona l  da ta  s e t  i s  obtained. The r e s u l t s  of t h a t  ana lys i s  w i l l  be 
presented i n  the  1986 Environmental Monitoring Report. 

WATER-QUALITY STANDARDS 

The Surplus F a c i l i t i e s  Management Program Off ice  has d i r ec t ed  t h a t  t he  follow- 
ing standards w i l l  apply t o  the sarface-water and groundwater q u a l i t y  a t  
Monticello (White, 1983): 

8 EPA Standards f o r  Remedial Actions a t  I n a c t i v e  Uranium Processing S i t e s  (40 
CFR Par t  192) 

e EPA Safe Drinking Water Act (40 CFB P a r t s  141. 142. and 143) 

In addi t ion ,  Executive Order 12088 mandates t h a t  Federal  Government f a c i l i t i e s  
comply with S t a t e  standards.  Thus, t he  Utah Water Po l lu t ion  Control Act 
(1978) most a l s o  be addressed wi th  respec t  t o  remedial ac t ion  a t  the 
Monticello s i t e .  
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Surface Water 

According t o  the  Utah Water Pol lu t ion  Control Act, Montezuma Creek must be 
pro tec ted  f o r  domestic use ( c l a s s  I C ) ,  aquat ic  l i f e  ( c l a s s  3A). and agri-  
c u l t u r a l  use ( c l a s s  4 ) .  The domestic-use c l a s s i f i c a t i o n  i s  a r e s u l t  of 
drinking water being removed from the San Juan River a t  the town of Mexican 
Eat  (Reichert ,  1983); Montezuma Creek is a t r i b u t a r y  of the San Juan. 

Table IV-3 compares the average concentrations of the suspected hazardous 
contaminants found i n  Montezuma Creek with the appl icable  w a t e t q n a l i t y  stan- 
dards. Numerical s tandards have not been promulgated f o r  same of the ele- 
ments; thus,  the  p o t e n t i a l  v i o l a t i o n  of Utah’s aquat ic - l i fe  and ag r i cu l tu ra l -  
use standards i s  open t o  in t e rp re t a t ion .  

Sampling was  l e s s  f requent  i n  1985 than i n  previous years ,  and water l eve l s  
were q u i t e  high during each sampling period. 
responsible f o r  the lower contaminant concentrations found i n  the stream i n  
1985. A d e t a i l e d  discussion of p o t e n t i a l  hea l th  e f f e c t s  i s  included i n  the 
Draf t  Environmental Assesanent f o r  the Monticello M i l l s i t e  (Bendix F ie ld  
Engineering Corporation, 1985). The paragraphs t h a t  follow evaluate the 
concentrat ions of individual  elements found i n  the surface water with respect 
t o  the  re levant  numerical standards. 

These f a c t o r s  a re  believed t o  be 

Uranium - The S t a t e  of Utah has es tab l i shed  a standard of 1 5  pCi/ l  gross alpha 
f o r  c l a s s  1 C  waters. Resul t s  of analyses of Montezama Creek demonstrate t h a t  
uranium is the  only alpha emi t te r  found i n  s ign i f i can t  concentrations. Gross 
alpha, based only on the uranium contamination contr ibated by the p i l e s .  
usua l ly  exceeds the standard by a t  l e a s t  a f a c t o r  of s i x  f o r  up t o  10 
kilometers downstream from the s i t e .  However, a f t e r  approximately 6.5 
kilometers.  there  i s  a natura l  cont r ibu t ion  from the Morrison Formation. 

Arsenic - Arsenic contamination has been detected a s  f a r  downstream as  the 
Sorenson s i t e ,  Howevers no arsenic  was detected i n  1985. 

Selenium - In previous years .  selenium concentrations usual ly  exceeded the 
standards f o r  the f i r s t  3 kilometers downstream from the s i t e .  I n  1985, 
selenium was not  de tec ted  i n  any of the downstream samples. 

Radium-226 - Radium-226 contamination has not been detected i n  any of the 
Montezuma Creek samples co l lec ted  over the pas t  year. 

Molybdenum and Vanadium - Neither of these elements i s  subject  t o  spec i f i c  
numerical standards. However, except during 1985. both have been found i n  
concentrat ions which may impair ag r i cu l tu ra l  use. 

Others - No other  inorganic species  a r e  found i n  concentrations exceeding 
appl icable  S t a t e  o r  Federal  standards. 

Gronndwa t e r  

P 

I n  general. contamination i n  the  shallow aqui fe r  i s  grea te r  than tha t  found i n  
Montezmna Creek ( c f .  Tables IV-1 and IV-2) .  Thus, the water i s  probably u n f i t  
fo r  agr icu l tnra3  use. According t o  the Utah Water Pol lu t ion  Control Act 
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(19781, the c l a s s  1 C  designat ion app l i e s  i f  an aqu i fe r  conta ins  ' a  s u f f i c i e n t  
quan t i ty  [of water1 t o  supply a pub l i c  system.' Since a l l  of the  shallow 
wel l s  y i e l d  only small amounts of water ,  t h e  c l a s s  1C des igna t ion  i s  not 
appl icable  t o  the shallow aqui fe r  a t  Monticello. 

Table IV-3. Comparison of Montezmna Creek Contamination and 
Relevant Water-Quality Standards 

~~ 

Contaminant Concentration (ma/ 11' 
A s  Fe Mn MO NOS-N Se U v Source 

MONTEZUMA CREEK CONTAMINATION 

Background 
( S i t e  W-3) <0.01 

.<o .01 

<0.1 <0.05 

<0.1 <o .os 

(0 .05  

<o .os 

<5 

<S 

<0.01 0.06 <O.OS 

<o .01 0.04 0.06 S i t e  W-4 

Sor enson 
S i t e  <0.01 0 .05 <0.05 <5 <0.01 0.05 <O.,OS <0.1 

WATER+VJALITY STANDARDS 

Utah: 
Dome st i c 
Use (IC) 0 .os b 10 0.01 C C C C 

Utah: 
, Aqnatic 

L i f e  (319) b 1.0 C C C 0.05 C C 

Utah: 
Agricul- 
t a r e  (4 )  0.1 b C C C 0.05 C C 

Safe 
Dr inking 
Water Act 0 .os C C C 10 0.01 C C 

'Results represent  averages f o r  samples co l l ec t ed  during th ree  monitoring 
t r i p s  over the period April  through October 1985. Contaminant l e v e l s  a r e  
lower than those seen i n  previous yea r s  due t o  l e s s  f requent  sampling i n  1985 
and high water l e v e l s  encountered during the sampling t r i p s .  

bInsuf f i c i e n t  evidence t o  warrant establishment of a nmnerical standard; 
l i m i t s  a r e  assigned on a case-by-case b a s i s  ( S t a t e  of Utah, 1978). 

'No l e g a l  guidance. 
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During 1985, unlike the previous 4 years ,  S t a t e  of Utah standards f o r  surface 
water were not  v i o l a t e d  i n  Montezmua Creek a s  a r e s u l t  of contamination from 
the t a i l i n g s  p i l e s .  The shallow aqui fe r  remains contaminated, but contains 
too  l i t t l e  water t o  have any po ten t i a l  f o r  bene f i c i a l  use. rn 

RADON FLUX AND ATMOSPHERIC TRANSFORT 

Extensive measurements of radon contamination from the  t a i l i n g s  p i l e s  were 
conducted during 1984. These include on-pile, site-boundary, and o f f s i t e  
Track Etch measurements, a s  wel l  a s  addi t iona l  o r  and off-pi le  radon-flux 
measurements. Resul t s  of these measurements a r e  presented i n  d e t a i l  i n  the 
Draft  Environmental Assessment m e  Monticello M i l l s i t e  (Bendix F i e l d  
Engineering Corporation, 1985). The data demonstrate t h a t  the EPA standard 
f o r  radon emissions from inac t ive  uranium processing s i t e s  i s  exceeded a t  a l l  
four  t a i l i n g s  p i l e s  a t  the Monticello s i t e ,  

AIR PARTICULATES 

The background p a r t i c u l a t e  burden i n  the Monticello a rea  can be infer red  from 
information gathered a t  r u r a l  s i t e s  throughout the western United S t a t e s  
(Flocchini  and o thers ,  1981; Hal l ,  1981; Korte and Moyers, 1978; Mesa Connty, 
Colorado, Health Department, 1979). In two of these s tud ies  (Flocchini and 
o the r s  and Mesa County, Colorado, Health Department), data were co l lec ted  
wi th in  50 t o  100 miles  of Monticello. Resul t s  of a l l  of the inves t iga t ions  
demonstrate t h a t  the  average p a r t i c u l a t e  mass i n  western, r u r a l ,  high-desert 
loca t ions  i s  15 t o  25 pg/m'. These s tud ie s  agree t h a t  most of the par t icu-  
l a t e  mass i s  s o i l  mater ia l ,  wi th  only minor cont r ibu t ions  of anthropogenic 
or igin.  However, determination of coataminants r e l a t e d  t o  uranium m i l l  
t a i l i n g s  was not addressed i n  ang of these inves t iga t ions .  

Van De Steeg and o the r s  (1982) descr ibe the concentration and d i s t r i b u t i o n  of 
radionucl ides  i n  a i rborne p a r t i c u l a t e s  from the Ambrosia Lake uranium d i s t r i c t  
i n  New Mexico. Average concentrations a t  background loca t ions  were approxi- 
mately 5 t o  10 pg/m3 of U-238 and 0.1 t o  0 .5  pCi/m3 of Ra-226. These 
values  represent  the c l o s e s t  approximation of a h i s t o r i c a l  record f o r  
Monticello. ' 

Sampling Method and Resul t s  

Inhalabfe p a r t i c u l a t e  samplers based on t he  design by Wedding (1982) were 
i n s t a l l e d  a t  the Monticello s i t e .  The samplers a r e  Sierra-Anderson Ser ies  
300, equipped with constant-flow cont ro l le rs ,  mechanical t imers,  and Series- 
320-size se l ec t ive  i n l e t s .  F l o v r a t e  ca l ib ra t ion  i s  accomplished with a Karz 
Model 341 e l ec t ron ic  mass flowmeter. 
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Samplers were operated a t  40 cubic  f e e t  per minute (cfm) f o r  24 hours, running 
midnight-to-midnight every s i x t h  day. Sample-collection media a r e  Whatman 
Number 41 ce l lu lose  f i l t e r s .  

Wind-rose data  co l lec ted  on s i t e  have c l e a r l y  i d e n t i f i e d  two p r i n c i p a l  wind 
vec tors  i n  the  area,  one t o  the  e a s t  and one t o  the north. Thus, sampling 
s t a t i o n s  were located along these two d i r e c t i o n s  a s  w e l l  as a t  a background 
s i t e .  

The background s i t e  is loca ted  approximately 0.8 kilometer  w e s t  of the C i t y  of 
Monticello near the pumphouse bui ld ing  f o r  the c i ty  water supply. The in take  
po r t  f o r  t h i s  sampler i s  3 meters above ground l e v e l ,  The a rea  west of t h i s  
s i t e  is mostly na tu ra l  dese r t  and mountainous t e r r a i n .  There a r e  no nearby 
i n d u s t r i a l  a c t i v i t i e s .  

The eas t  s i t e  i s  located on t he  eas t e rn  edge of the  e a s t  t a i l i n g s  p i l e ,  The 
sampler was placed on a s t e e l  tower such t h a t  the  in t ake  was mounted approri-  
mately 3 meters above ground l eve l .  

The north s i t e  i s  located on t he  w e s t  s i de  of t he  C i t y  of Monticel lo  cemetery 
grounds. This  l oca t ion  i s  300 meters no r th  of the t a i l i n g s  a rea  a t  an 
e leva t ion  100 meters above the  p i l e s .  The sampler intake i s  4 meters above 
ground leve l .  

A i r p a r t i c u l a t e  sampling f o r  1985 was i n i t i a t e d  on 10 April .  
been suspended during the per iod November 1984 t o  March 1985 due t o  inclement 
weather.) Table Tv-4 l i s t s  concentrat ions of s e l ec t ed  elements averaged f o r  
the e n t i r e  i-month sampling period from Apri l  t o  October. 
readings were obtained on 10 May 1985. These va lues  a r e  l i s t e d  with the 

. average values. There i s  very l i t t l e  d i f f e rence  between the background and 
eas t  and north loca t ions ,  although the north s i t e  does show s l i g h t l y  higher 
l e v e l s  than the  background s i t e .  Uraniam, radium-226, and thorinm-230 were 
not detected i n  any of the  sampling per iods.  Additional cover on the  p i l e s ,  
r e s u l t i n g  from cleanup of Monticello v i c i n i t y  p rope r t i e s ,  may have had some 
e f fec t  on the  decrease of a i rborne contaminants observed during t h e  1985 
monitoring season as compared with the h igher  1984 values  (Korte and Wagner, 
1985). 

(Sampling had 

The highes t  

36 



Table IV-4. Concentrations of Selected Elements i n  Airborne P a r t i c u l a t e s  

Element Concentrationa 
Element East S i t e  North S i t e  Background S i t e  

Aver a p; e Mav 10 Averaae Mav 10 Averaae, Mav 10 e 

cu 
Pg 
V 
Fe 
K 
Mn 
U 
Ra-2 26 
Th-23 0 

0.006 
0.007 
0 -003 
0,363 
0,274 
0,007 
<0.001 
( 0  , 0003 
<0.0003 

0.006 
0.006 
0 0 002 
0 - 5 5  
0.48 
0.014 

<o ,001 
<O .0003 
<0.0003 

0.006 
0,007 
0.002 
0.385 
0.238 
0.007 
<0.001 
<O .0003 
<O. 0003 

0,032 
0,011 
0.003 
0.643 
0.625 
0 ,017 
<0.001 
<O .0003 
<0.0003 

0.006 
0.005 
0 0 001 
0 271 
0.273 
0.009 
<0.001 
<O .0003 
<0.0003 

0,009 
0.009 
0.002 
0.619 
0 -598  
0 -017 
<0.001 
<O .0003 
<0.0003 

* 

% e s u l t s  a r e  in pg/m3 except Ra-226 and Th-230 which a re  i n  pCi/m3. 

POTENTIAL HEALTH EFFEcrs 

Population dose commitments and p o t e n t i a l  t ox ic  e f f e c t s  of nonradiologic 
contaminants a s soc ia t ed  w i t h  the  Monticello s i t e  a r e  discussed i n  the Draf t  
Environmental Assessment f o r  t he  Monticello M i l l s i t e  (Bendix F i e l d  Engineering 
Corporation, 1985). Resul t s  i nd ica t e  t h a t  de t r imenta l  rad io logic  h e a l t h  
e f f e c t s  a r e  ind is t inguishable  from those r e s u l t i n g  from background. 

Although contaminant l e q e l s  were low i n  1985, t he re  i s  some p o t e n t i a l  f o r  
t ox ic  e f f e c t s  from nonradiologic contaminants i n  the  shallow unconfined aqni- 
f e r  and i n  Montezuma Creek. Bow.ever, t he re  have been no i nc iden t s  reported.  
The p o t e n t i a l  f o r  t o x i c i t y  was derived from a comparison of contaminant l e v e l s  
wi th  recommended sa fe  l i m i t s  as publ ished i n  the t echn ica l  l i t e r a t u r e  (e.g., 
National Academy of Sciences. 1972) For example, the  molybdenum concentra- 
t i o n  ia Wontezama Creek f o r  t he  f i r s t  2 kilometers downstream t y p i c a l l y  
exceeds suggested l i m i t s  f o r  da i ry  c a t t l e  in take  and recommended limits f o r  
i r r i g a t i o n  water. Selenium concentrat ions genera l ly  exceed the suggested 
l i m i t s  f o r  p ro t ec t ion  of d a i r y  c a t t l e  and f requent ly  exceed l i m i t s  f o r  i r r iga -  
t i o n  water. Vanadium concent ra t ions  r e g u l a r l y  exceed suggested l i m i t s  f o r  the  
p ro tec t ion  of da i ry  c a t t l e ,  aqua t ic  l i f e ,  and i r r i g a t i o n  water. The srrggested 
l i m i t s  f o r  beef c a t t l e  a r e  a l s o  exceeded a t  t i m e s .  Since the creek i s  used 
both f o r  i r r i g a t i o n  and f o r  watering l i ves tock ,  the p o t e n t i a l  f o r  toxic  
e f f e c t s  mer i t s  f u r t h e r  study. 

Hydrologic condi t ions  a t  Monticello r e s u l t  i n  t he  movement of contaminants 
i n t o  the underlying a l l u v i a l  aqu i f e r  and downgradient from the t a i l i n g s  area.  
Renedial ac t ion  w i l l  address  t h e  extensive contamination i n  Montezma Creek. 
This contamination exceeds numerical s tandards s e t  by the  S t a t e  of Utah and 
extends f o r  at l e a s t  6.5 ki lometers  downstream from the  m i l l s i t e .  
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Appendix A 

RESULTS OF RESOURCE COSYSEKVATION AND RECOVERY ACT (RCRA) COMPLIANCE 
MONITORING AT THE GBAND JUNCTION PROJECI'S OFFICE FACILITY 

This appendix presents  tabula ted  r e s u l t s  of t he  1985 q u a r t e r l y  groundwater 
monitoring program conducted a t  t he  Grand Junct ion  P r o j e c t s  Off ice  f a c i l i t y  in 
response t o  requirements of the Resource Conservation and Recovery Act. Well 
nrrmbers and des igna t ions  a s  t o  background o r  downgradient a r e  noted a t  t he  top  
of each tab le .  Resul t s  a r e  presented f o r  November 1984, February 1985, May 
1985, and October 1985. The data  i n  each t a b l e  a r e  organized according t o  t he  
B C U  parameters spec i f i ed  i n  40 CFR P a r t  265.93. For the Groundwater Contami- 
na t ion  parameters, four r e p l i c a t e s  of each sample must be analyzed according 
t o  the requirements of the Act; these a r e  designated a s  1, 2 ,  3, and 4 i n  the 
t ab le s .  Values f o r  s p e c i f i c  conductance a r e  cor rec ted  t o  25OC. 
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PBELL GJ84-9, BACKGROUND 

RCRA Parameter Unii t s 11/ 84 2/85 5/85 101 85 

Groundwa t e t  Cont am ina ti  on 
pH - 1 

2 
3 
4 

Spec i f i c  Conductance - 1 
2 
3 
4 

Tota l  Organic Carbon - 1 
2 
3 
4 

Tota l  Organic Halogen - 1 
2 
3 
4 

Grouadwa t e r  Q u a l i t y  
Chloride 
I r o n  
IMangane se  
Phenol ics ,  To ta l  
Sodimn 
S u l f a t e  

Groundwater Character izat ion 
Arsenic 
Barium 
Cadmium 
ChrOmiam 
Lead 
Mercury 
Se 1 enimn 
S i l v e r  
Fluor  i de 
Ni t r a  te-Nitrogen 
Endrin 
Lindane 
Me thoxychl o r  
Toxaphene 
2,4-Dichlorophenoxyace t i c  

Acid (2,4-D) 
2 ,4  .+'IT (S i lvex)  

pmhos Icm 
pmhoslcm 
pmhos 1 cm 
pnhoslcm 

mg/ 1 
m g l l  
mgll 
mgll 
M I 1  
PBI 1 
P e l 1  
P d  f 

mg/ 1 
mgll 
m g / l  
mgll 
mgll 
m g l l  

8.9 
8.9 
8.9 
8.9 
1968 
1968 
1968 
1968 
1.6 
1.8 -- - 
17 
14  
20 
26 

27 
<o .1 
<0.05 
<o .01 
47 6 
11 00 

<o. 01 
(0.1 
<0.002 
<o . O l  
<o. Of 
<o .001 
<o. 01 
<o .01 
0.78 

<O .023 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 

Coliform, Total  colonies/100 mf <1 
Gross Alpha pCi1 1 <15 
Gross Bet8 pCi1 1 < 50 
Ra d i  nan-2 26 p C i 1  1 <2 

8.0 
8 .O 
8 .O 
8 .O 
2100 
21 00 
2100 
21 00 
0.9 
1 .o -- 
I 

<5 
5 
6 

<5 

26 
<O .03 
0.21 

<o . O l  
43 0 
1100 

<0.01 
<0.1 
<0.001 
(0.01 
<0.01 
<0.0002 
<0.005 
<o .01 
0.84 

<O .23 
(0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<0.1 
<1 
<I5  
<so 
1 

7.4 
7.4 
7.4 
7.4 
2196 
21 96 
21 96 
21 96 
2.6 
2.3 
2.2 
2.2 

<5 
6 

<5  
5 

27 
<o .1 
0.42 

<o .01 
43 2 
1100 

<0.01 
<o .1 
<0.001 
0.01 

<0.01 
<o .0002 
<0.005 
<o .01 
1.1 

<O .23 
<0.12 
<O .008 
(0 .50  
<O -48 

<0.2 
<0.1 
<1 
< 23 
(12 
<1 

7.7 
7.7 
7.7 
7.7 ._ 

2511 
25x1 
2511 
2511 
1.2 
1.3 
1.4 
1.2 
2 43 
2 54 
229 
201 

e 

26 
0 .I 
0.45 

<o .01 
- 445 

1080 

<0.01 
<o .1 
<0.001 
<o .Of 
(0.01 

<0.005 
<o .Of 
1.03 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

(0.2 
< O . P  
<1 

34 
< 20 
<1 

0.0002 
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WELL GJ84-4, DOWNGRADIENT 

BCRA Parameter Units 11/84 2f 85 5 /  85 lO/SS 

Groundwater Contamination 
pH - 1 

- 2  
- 3  
- 4  

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Quality 
Chl or i de 
Iron 
Manganese 
Phenolics, Total 
Sodium 
Sulfate 

phos/cm 
pmhos/cm 

puhos /cm 
phos/cm 

mg/ 1 
me/ 1 
mg/ 1 
mg/ 1 
PSI 1 
P d  1 

P d  1 

mg/l 
mg/ 1 
mgll 
mg/ 1 
mg/l 
mg/ 1 

Groundwater Characterization 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenirrm 
Silver 
F1 uor i de 
Nitrate-Nitrogen 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-Dichlorophenoxyacetic 

Acid (2,4-D) 
2,4.5-TP (Silvex) 

7.2 
7.2 
7.2 
7 .2 
4575 
4575 
4575 
4575 
7.4 
7.4 - - 
160 
100 
120 
81 

190 
0.14 
2.88 

<o .01 
11 52 
3000 

<0.01 
<0.1 
<0.002 
<o 01 
<o. 01 
<o .OOl 
<o. 010 
<o -01 
0.42 

<O .023 
<0.012 
<0.008 
<0.50 
<o .48 

<0.2 
( 0  .l. 

Coliform, Total colonies/100 ml <I 
Gross Alpha pCi/ 1 260 
Gross Beta pCi/ 1 90 
Radium-226 pci/ 1 <2 

7.2 
7.2 
7.2 
7.2 
5000 
5000 
5000 
5000 - 
I 

- 
-- 
37 
41 
35 
39 

250 
0.09 
4.35 

<o .01 
1130 
3100 

<0.01 
<0.1 
(0.001 
<0.01 
<0*01 
<o .0002 
<0.005 
<o .01 
0.28 

<O .23 
<0.012 
(0  .oos 
(0 .50  
<O .048 

<0.2 
<o .1 
<1 
1100 
420 
<1 

7.2 
7.2 
7.2 
7.2 
3781 
37 81 
3781 
3781 
6.0 
6.2 
5.6 
5.9 
12 
13 
16 
14 

150 
0.1 
1.92 

<o .01 
7 93 
1800 

<0.01 
<o -1 
<0.001 
<0.01 
<0.01 
<o .0002 
<0.005 
<o .01 
0.4 

<O .23 
<0.012 
<O ,008 
<0.50 
<O .48 

<0.2 
<0.1 
<1 
4 97 
26 9 
<I 

7.2 
7.2 
7.2 
7.2 
53 75 
5375 
5375 
5375 
7.5 
8.1 
7.2 
7 .O 
73 
81 
78 
81 

211 
0.08 
2.88 

<o .01 
1110 
24 80 

<0.01 
<0.1 
<0.001 
<o .01 
<0.01 

<0.005 
<o .01 
0.36 
2.7 
<0.012 
<O .008 
<0.50 
<O .48 

(0.2 
<0.1 
<1 
450 
2 80 

0.0002 

<I 
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WELL GJ84-5. WlWNGBADIENT 

BCRA Parameter Units 11/ 84 21 85 5/85 10/ 85 

Groundwater Contamination 
pH - 1 

2 
3 
4 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Quality 
Chloride 
Iron 
Manganese 
Phenolics, Total 
Sodima 
Sal f a te 

p h o s  /cm 
p d o s  I cm 
mhos I cm 
phoslcm 

mg/l 
mgI1 
mg/l 
m g l  1 

P d  1 
P d f  
P d  f 

mgll 
m g l  1 
mgll 
mg/ 1 
mg/f 
mgll 

Arsenic 
Barium 
Cadmiam 
Chromium 
Lead 
Hercury 
Sel enim 
Silver 
F1 nor i de 
Nitrate-Nitrogen 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-Dichlorophenoxyacetic 
Acid (2,4-D) 

2.4 .S-TP (Silvex) 

Groundwater Characterization 
me/ 1 
m g l  f 
mg/ f 
mgll 
mglf 
m g l  1 
mgll 
mgll 
mg/l 
mg/ 1 
P g f  1 
P d  1 
P8/1  
P d  1 

Coliform, Total co,onies/lO, P 
Gross Alpha pCi/ 1 
Gross Beta pCi1 1 
Radi anr226 pCi/l 

7.2 
7.2 
7.2 
7.2 
6710 
6710 
6710 
671 0 
16.0 
16.1 - - 
610 
6 90 
7 50 
7 40 

500 
0.26 
4.68 
<O.Ol 
1616 
4500 

<0.01 
(0.1 
<0.002 
<0.01 
<0.01 
<o .OOl 
<0.01 
<o .01 
0.52 

<O .023 
<0.012 
<O .008 
<0.50 
<0.48 

<0.2 
<o .1 
<1 
190 
100 
<2 

7.3 
7.3 
7.3 
7.3 
6100 
61 00 
6100 
61 00 - -- 
- -- 
28 
31 
30 
29 

40 0 
0.13 
4.53 

<o .01 
1370 
3900 

<0.01 
(0.1 
<o. 001 
<o .Of 
<O.Ol 
<o .0002 
0.005 

<o .01 
0.27 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 
<1 
630 
26 0 
<1 

7.6 
7 -6 
7,6 
7.6 
1600 
1600 
1600 
1600 
6.3 
6 -4 
5.9 
6 .O 
8 
16 
13 
24 

44 
<O .I 
0.41 

<o -01 
3 07 
5 50 

<o. 01 
<o -1 
<0,001 
<o .Of 
<O.Ol 
<o .0002 
<0.005 
<o .01 
0.7 

<O .23 
<0.012 
<O .008 
<O.SO 
<O .48 

<0.2 
<o .1 
<1 
126 
65 
<1 

7.3 
7.3 
7.3 
7.3 
82 46 
82 46 
82 46 
82 46 
13 .O 
12.9 
13 .O 
12.4 
163 
127 
107 
122 

3 95 
0 .12 
3 .SO 
<0.01 
1340 
3550 

<O.Ol 
<0.1 
<o e 001 
<o .01 
<0.01 

<0.005 
<o .01 
0.33 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

0.0002 

<0.2 
<o .1 
< 10 
450 
2 80 
(1 
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WELL GJ84-8, DOWNGRADIENT 

. 

R C M  Parameter Units 111 84 2/85 51 85 101 85 

Groundwater Contamination 
pH - 1 

2 
3 
4 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Quality 
Chl or i de 
Iron 
Manganese 
Phenolics, Total 
Sodium 
Sulfate 

pmhoslcm 
phoslcm 
pmho s I cm 
phoslcm 

mgll 
mgI1 
mgll 
mgI1 
P g l l  
P d  1 

PSI 1 

Groundwater Characterization 
Arsenic 
Barium 
Cadmiam 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
F1 uor i de 
Ni trate-Ni trogen 
Endrin 
Lindane 
Methoxychlor 
To xa phe ne 
2,4-Dichlorophenoxyacetic 
Acid (2,4-D) 

2,4,5-TP (Silvex) 
Col ifom, Total 
Gross Alpha 
Gross Beta 
Ra di am-2 26 

mgl1 
mg/ 1 
mgl1 
mgl1 
mg11 
mg/ 1 

7.8 
7.8 
7.8 
7.8 
27 06 
27 06 
27 06 
2706 
3.1 
3.3 

- 
340 
3 00 
3 00 
3 60 

26 
<0.10 
0.53 

<o .01 
769 
1400 

<0.01 
<o .1 
<0.002 
<0.01 
<0.01 
<o .001 
<0.01 
<o .01 
1.73 

<O .023 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 

colonies1100 ml <1 

pCi/ I <2 

pCi/l <15 
pCi/ 1 < 50 

7.8 
7.8 
7.8 
7.8 
3100 
3100 
3100 
3100 
8.8 
8.4 - 
- 
6 

<5 
( 5  
6 

30 
0.03 
0.44 
(0.01 
728 
1500 

<0.01 
<o .1 
zo.001 
<o . 01 
<0.01 
<0.0002 
<0.005 
<o .Ol 
1.49 

<O .23 
<0.012 
<O .008 
<0.50 
<o .48 

<0.2 
<o .1 
<1 
<25 
< 50 
<1 

7.6 
7.6 
7.6 
7.6 
3188 
3188 
3188 
3188 
3.7 
4.1 
3.9 
3.7 

44 

19 

<5 

<5  

34 
<0.1 
0.26 
<0.01 
774 
1600 

<0.01 
(0.1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o .01 
1.4 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<0.1 
<1 
<3 5 
< 12 
<1 

7.6 
7.6 
7.6 
7.6 
3 875 
3 875 
3875 
3875 
2.6 
2.9 
2.8 
2.9 
30 
11 
21 
22 

33 
<O .03 
0.49 

<o .01 
86 5 
1630 

<o. 01 
<o .I 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o .01 
1.43 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 
<10 
<50 
<20 
<I 
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WELL 10-19N. DOWNGRADIENT 

RCRA Parameter Units  11/ 84 2/ 85 5/  85 1 0 / 8 5  

Groundwater Contamination 
pH - 1 

2 
3 
4 

Speci f ic  Conductance - 1 
2 
3 
4 

Total  Organic Carbon - 1 
2 
3 
4 

Total  Organic Halogen - 1 
2 
3 
4 

pmhoslcm 
pmhoslcm 
pmho s 1 c m  
pmhoslcm 

mgll 
m g l l  
mgll 
m g l  1 
Pg11  

M / l  
P d  1 

' 

Groundwater Q u a l i t y  
Chloride m g l l  
I ron  mgll 
Manganese m g l l  
Phenolics,  To ta l  m g l  1 
Sodium m g l l  
Su l f a t e  mgll 

Groundwater Character izat ion 
Arsenic 
Barium 
Caclmirrar 
Chramimn 
Lead 
Mercury 
Selenium 
S i l v e r  
F1 uor i de 
Ni trate-Ni trogen 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2.4-Dichforophenorpace t i c  

2,4,5-TP (Si lvex)  
h i d  (2~4-D) 

7 .I 
7.1 
7 .I 
7 .I 
7440 
74 40 
7440 
74 40 
20.0 
20.1 -- - 
220 
190 
180 
140 

5 80 
0.28 
5 -32 

<o -01 
17 92 
4 900 

<0.01 
<0.1 
<0,002 
<O .Q1 
< O . O I  
<o .OOl 
<0.01 
(0.01 
0.70 

<O .,023 
<0.012 
<O .008 
<0.50 
(0.48 

<0.2 
<o .1 

Coliform, Total  
Gross Alpha p C i l 1  170 
Gross B e t a  pCi1 1 50 
Radi nm-2 26 pCil1 (2 

7.25 
7.25 
7.25 
7.25 
7 200 
7200 
7200 
7200 
9 .o 
8.9 - 
I 

54 
49 
42 
46 

4 90 
0.18 
5 -92 

<o -01 
1550 
4200 

<0.01 
< O . f  
<O.OOf 
<o e 01 
<O.OI 
<o .0002 
<O. 005 
<o -01 
0.35 

<O .23 
<0.012 
(0.008 
<0.50 
<O .48 

<0.2 
<o -1 
<1 
1200 
43 0 
<1 

7.2 
7 -2 
7 -2 
7.2 
6100 
6100 
6100 
6100 
28.7 
29 .O 
25.7 
26.4 
34 
38 
14 
23 

2 90 
0 -2  
4-10 

<o .01 
1250 
3200 

0.02 
<0.1 
<0.001 
<o .Of 
<O.Ol 
<o .0002 
<0.005 
<o .01 
0.3 

<O .23 
<0.012 
<O .O08 
<0.50 
<O .48 

<0*2 
< O . f  
<1 
666 
42 2 
<I 

7.2 
7.2 

- 
7 -2 
7 .2 
8925 
8925 
8925 
8925 
77.8 
77 .O 
77.3 
77.4 
189 
188 
21 1 
195 

47 2 
0.4 
5.35 

<o .01 
1600 
40 90 

<0.01 
<o .1 
<0.001 
<0.01 
<0.01 

<0.005 
<o .01 
0.47 

<O .23 
<0.012 
<O .008 
(0.50 
<o .48 

0.0002 

<0.2 
<o .I 
<1 

57 0 
3 40 
<1 
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WELL 13-16N. DOWNGRADIENT 

RCIU Parameter Units 11/84 21 85 51 85 101 85 

- Groundwa t er Cont am ina ti on 
pH - 1 

2 
3 
4 

- 
Specific Conductance - 1 

2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

p h o  s I cm 
phoslcm 
phoslcm 
phoslcm . 

mg/l 
m g l  1 
mgll 
mgll 
Pi31 1 
2181 1 
P d 1  
P d  1 

6 -85 
6.85 
6.85 
6.85 
8960 
8 960 
8960 
8 960 
5 80 
53 8 - - 
1700 
1200 
1100 
1100 

6.8 
6.8 
6.8 
6.8 
8200 
8200 
8200 
8200 
137 
138 - 
250 
2 50 
27 0 
2 80 

6.8 
6.8 
6.8 
6.8 
8330 
8330 
8330 
8330 
96.3 
9s .4 
58.1 
60.1 
94 
95 
87 
117 

7 .O 
7 .O 
7 .O 
7 .O 
87 50 
8750 
8750 
8750 
45.3 
44.5 
44.4 
44 .3 
124 
202 
178 
170 

Groundwater Qual i tp 
Chloride mgll 640 51 0 3 50 348 
Iron mgll 0.83 3.51 0.9 3 -00 
Manganese mg11 5 .50 5-54 6.04 4.33 
Phenolics, Total mgll <o -01 0.02 0.01 <o .01 
Sodium mgll 2610 23 20 2020 1850 
Sulfate mgll 3700 3600 3 900 3660 

Groun dwa t er Char ac t er i z at i on 
Arsenic mg/l <0.01 
Barium mgll <o -1 
Cadmium mgll <o 002 
chramipm mgll . <0.01 
Lead mgI1 <0.01 
Mercury mg11 <o .001 
Selenium mgll <0.01 
Silver mgll <o . 01 
Endrin P d l  <0.12 

Methoxychlor P8/1 <5 

Fluoride mgll 1.13 
Ni trate-Ni trogen mgll <O .023 

Lindane P d  1 <0.8 

Toxaphene I.1811 <48 
2,4-Dichlorophenoxyace tic 

Acid (2.4-D) PSI1 <20 
2.4 ,5-TP ( Silvex) P d  1 <10 
Col if orm , Total coloniesI100 ml <I 
Gross Alpha pci/ 1 80 
Gross Beta pCi/ 1 < 50 
Ita di um-2 26 pci/ 1 <2 

0.01 
<o .1 
<0.001 
(0.01 
<0.01 
<o .0002 

0.005 
(0.01 
0.38 

<O .23 -- 

- 
<1 
5 40 
2 40 
5 

0.02 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
(0.01 
0.6 

<O .23 
<0.048 
<O .16 
<2 
<l. 92 

(0.4 
<o .2 
<1 
331 
22 5 
4 

<0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o . 01 
0.58 
<0.23 
<0.12 
<O -08 
<5 
<4.8 

<0.2 
<0.1 
< 10 
22 5 
120 
1.3 
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WELL 15-17N, DOWNGBADIENT 

- __  RCBA Parameter Units 111 84 2/85 5/85 roi 8s 

Groundwater Contamination 
pH - 1 

2 
3 
4 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Quality 
Chloride 
Iron 
Manganese 
Phenolics, Total 
Sodium 
Sulfate 

Groundwater Characterization 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercary 
Selenium 
Silver 
Fluoride 
Ni tra te-Ni trogen 
Endrin 
Lindane 
Me thorychl or 
Toxaphene 
2.4-Dichlorophenoxyacetic 

Acid (2,4-D) 
2,4 ,5-TP (Silvex) 
Coliform, Total 
Gross Alpha 
Gross Beta 
Radium-2 26 

mgll 
mgl 1 
mgl 1 
me/  1 
mg/ 1 
mg/ 1 

7.15 
7.15 
7.15 
7 ,lS 
4514 
4514 
4514 
4 514 
9 -2 
9 .o - 
I 

2800 
2300 
2900 
2600 

7.2 
7.2 
7.2 
7.2 
53 00 
5300 
53 00 
5300 
18.0 
17.9 - - 
34 
26 
39 
33 

190 2 50 
2 -55 3.48 
3.60 5.03 
<0.01 <o .01 
1188 1160 
2700 3200 

<0.01 
<o -1 
<0,002 
<O.Ol 
<o 0 01 
<o 001 
<0.01 
<0.01 
0.49 

<O .023 
<0.012 
<o .008 
<0.50 
<O .48 

colonies/100 ml <1 
pCi/ 1 310 
pCil1 130 
pCi/ 1 <2 

0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o .01 
0.32 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<O .I 
<1 
1600 
43 0 
<1 

7.2 
7.2 
7.2 
7.2 
4914 
4 914 
4914 
4 914 
44.6 
42 .O 
43.3 
41.5 
15 
35 
19 
39 

196 
1.8 
3 .80 

<o .01 
1130 
24 80 

<0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<0.0002 
<0.005 
<o .01 
0.3 

<O .23 
<0.012 
<O .008 
<o .so 
<O .48 

<0.2 
<0.1 
<I 
97 1 
6 04 
<1 

7 -2 
7.2 
7.2 
7.2 
83’70 
8370 
8370 
8370 
32.4 
32.4 
31.9 
32.0 
80 
76 
73 
78 

226 
2 -51 
4.08 

<o .Of 
1200 
27 90 

<0.01 
(0.1 
<O.OOl 
<o * 01 
<0,01 

<0.005 
<o .Of 
0.36 

<O .23 
<0.012 
<o -008 
(0.50 
<O .48 

0.0002 

<0.2. 
<0.1 
(10 
73 0 
4 90 
<1 
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WELL 17-13N. DOWNGRADIENT 

RCRA Parameter Units 111 84 21 85 5/85 101 85 

Groundwater Contamination 
pP - 1 

2 
3 
4 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

pmhoslcm 
pnhoslcm 
phoslcm 
phoslcm 

mg/ 1 
mgll 
mgl1 
mgll 
M I 1  
P d  1 
PgIl 
P d  1 

Ground- t er Qual i tp 
Chloride mgll 
Iron mgl 1 
Manganese mgll 
Phenolics, Total mgll 
Sodium mgll 
Sulfate mgll 

Groundwater Characterization 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
F1 uor i de 
Nitrate-Nitrogen 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-Dichlorophenoxyacetic 
Acid (3.4-D) 

2,4,5-TP (Silvex) 

7.2 
7.2 
7.2 
7.2 
1512 
1512 
1512 
1512 
5.7 
5.4 - - 
17000 
12000 
15000 
13 000 

38 
<0.10 
2.72 

<o .01 
166 
7 80 

(0.01 
<o .1 
<o. 002 
<o .01 
<0.01 
<o .OOl 
<0.01 
<o .Ol 
0.40 

<O .023 
<0.012 
<o .008 
<0.50 
<O .48 

<0.2 
<o .1 

Coliform. Total 
Gross Alpha pCi1 1 50 
Gross Beta pCil1 <50 
Radium-226 pCi1 1 <2 

7.2 
7.2 
7.2 
7.2 
1200 
1200 
1200 
1200 
9 .o 
8.9 - 
7 

<5 
6 
6 

19 
0.03 
1.95 

<o .Ol 
138 
53 0 

<0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o .Of 
0.33 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 
<1 
80 

< 50 
<1 

7.2 
7.2 
7.2 
7.2 
7 86 
7 86 
7 86 
7 86 
9.2 
9.1 
8.7 
9 .o 
16 

11 
12 

<5 

7 
<o .1 
0.85 

<o .01 
88 
250 

<0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
(0.01 
0.4 

<O .23 
<0.024 
<0,016 
<1.0 
<O . 96 
<0.4 
<o .2 
<1 
23 
17 
<1 

7.4 
7.4 
7.4 
7.4 
90 5 
90 5 
90 5 
90 5 
11.2 
12.1 
11.6 
11.7 
317 
3 01 
27 5 
298 

7.2 
<O .03 
0.92 

<o .01 
107 
3 06 

<0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o .01 
0.40 
<0.23 
<0.012 
<O -008 
<0.50 
<O .48 

<0.2 
<o .1 
<1 
21 
15 
<I 



Appendix B 

RESULTS OF RESOlJRCE CONSERVATION AND RECOVERY ACT (RCRA) COMPLIANCE 
MINITORING AT THE MONTICELLO, UTAH, MILLSITE 

This appendix presents  taba la ted  r e s u l t s  of the  1985 quar t e r ly  groundwater 
monitoring program conducted a t  the  Monticello, Utah, m i f f s i t e  i n  response t o  
requirements of the Resource Conservation and Recovery Act, Well numbers and 
designat ions a s  t o  backgroand o r  downgradient and a f f u v i a l  aqa i fe r  o r  Burro 
Canyon aqui fe r  a r e  noted a t  the top of each tab le .  Resul ts  a r e  presented f o r  
November 1984. April  1985, June 1985, and October 1985. Tbe data i n  each 
t ab le  a r e  organized according t o  the BCBA parameters spec i f i ed  i n  40 CFR Par t  
265.93. For the Groundwater Contamination parameters, four r e p l i c a t e s  of each 
sample must be analyzed according t o  the requirements of the Act; these a r e  
designated a s  1, 2. 3, and 4 i n  the tab les .  Values f o r  spec i f i c  conductance 
a r e  corrected t o  25OC. 

It should be noted t h a t  a dead muskrat was found and removed from Well 76 
(page B-10) i n  mid-September 1985. A s i g n i f i c a n t  amo.unt of decay had already 
occurred, cont r ibu t ing  t o  the higb t o t a l  organic carbon values  observed i n  the 
June and October samplings of t h i s  well. 
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c WELL 20, BACKGROUND, ALLUVIAL AQUIFER 

BCRA Parameter Units 111 84 41 85 61 85 10185 . 
Groundwater Cont am ina ti on 
pH - 1 

2 
3 
4 

.. 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

phoslcm 
p h o s l c m  
p h o  s I cm 
pmhoslcm 

mg/ 1 
mgll 
mg/l 
mgll 
P811 
P d  1 
P g l l  
P d  f 

6.9 
6.9 
6.9 
6.9 
7 26 
7 26 
726 
726 
3.6 
3.6 
3.5 
3.5 
10000 
8520 
10000 
7200 

Groundwater Quality 
Chloride mgll 8 
Iron mgll 0.25 
Manganese mg/  1 1.31 

Sodium mgll 28.2 
Phenolics, Total mgl 1 <o .01 

Sulfate mgll 200 

Groundwater Characterization 
Arsenic mglf 
Barimn mgll 
Cadmium mgll 
Chrmiam mgll 
Lead mgll 
Mercury mg/ 1 
Selenium mgll 
Silver m g l  1 
Fl nor ide m g l  1 
Ni trate-Ni trogen mgl 1 
Endrin I d 1  
Lindane P d  1 
Me thoxychl o r  Pg/l 
Toxaphene P d  1 

Acid (2,4-D) P d  f 
2,4,5-TP ( Silvex) P d  1 
Col if o m .  Total col onies1100 
Gross Alpha pCill 
Gross Beta pCi1 1 
Radi pm-2 26 pCi1l 

2-4-Dichl orophenoxyace ti c 

<0.01 
<o .1 
<0.002 
<o .01 
<0.01 
<o .OOl 
<0.01 
<o .01 
0 -17 
<1.1 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 

<15 
< 50 
<2 

ml <1 

6.5 
6 - 5  
6.5 
6.5 
878 
878 
87 8 
878 
2.4 
2.4 - 

< 5  
8.3 -- 

16 
0.4 
1.02 

<o .01 
31.1 
21 0 

0.01 
<o .1 
<0.001 
0 -01 
(0.01 
0.002 
0.006 

<o .01 
0.2 
0 -67 
<0.012 
<o . 008 
<0.50 
<O .48 

<0.2 
<0.1 
<1 
< 13 
<5 
<I 

6.7 
6.7 
6.7 
6.7 
1048 
1048 
1048 
1048 
8.1 
8 .O 
7.5 
7.4 
<5 
9 
6 
7 

18 
0 -1 
0.63 
(0.01 
37.9 
324 

<0.01 
<O .1 
<0.001 
<o .01 
<0.01 
<0.0002 
<0.01 
<o .01 
0.2 
1.8 
(0.012 
<o .008 
<0.50 
<O .48 

<0.2 
<0.1 
<1 
15 
10 
<1 

6.8 
6.8 
6 .8 
6.8 
94 5 
945 
945 
945 
5.8 
5 .8 
5.4 
5.5 
24 
24 
19 
28 

9 -  
0.06 
0.74 

<o .01 
35.3 
23 0 

<0.q1 
<o .1 
<0.001 
<o .Of 
<0.01 
<0.0002 
<0.005 
<o .01 
0.16 
0.90 
<0.012 
<O .008 
<0,50 
<O .48 

<0.2 
<o .1 
<1 
<11 
<18 
<1 
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RCRA Parameter Uni t s  111 84 41 85 61 85 10185 

Groandwa t e r  Cont am ina t i on 
pH - 1 

2 
3 
4 

Speci f ic  Conductance - 1 
2 
3 
4 

Total  Organic Carbon - 1 
2 
3 
4 

Total  Organic Halogen - 1 
2 
3 
4 

Groundwater Q u a l i t y  
Chloride 
I r o n  
Manganese 
Phenolics,  Total  
Sodium 
Sulfa t e 

Groundwater Charac te r iza t ion  
Arsenic 
Barimn 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
S i l v e r  
F1 nor i de 
N i  t r a  te-Ni trogen 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2.4-Dich1orophenoxyacetic 

Acid (2.4-D) 
2 D4 D 5 - n  ( S i l v e r )  
Coliform, Total  
Gross Alpha 
Gross Beta 
Radium-226 

pmhoslcm 
p h o s l c m  
pm hos / cm 
p h o s l c m  

mg/ 1 
m g l l  
mg/ 1 
m g l l  
P g / l  
P d  1 

P S I  1 

mgll 
m g l l  
m g / l  
mgll 
m g l l  
m e /  1 

7.3 
7.3 
7.3 
7.3 
21 42 
21 42 
2142 
21 42 
4.3 
4.2 
4.3 
4 -2 
57 00 
5600 
4200 
5400 

120 
<o .1 
3.71 

<o .01 
49 9 
920 

0.052 
<o .1 
<0.002 
<o .01 
<o. 01 
<o .OOl 
(0.01 
<o -01 
0.77 
<1.1 
<0.012 
<O ,008 
(0 .50 
<O .48 

PB11 <0.2 
PBl 1 (0.1 

pCi/ 1 150 
pCil1 <2 

colonies1100 m l  <1 
pCi1 1 3 40 

6.7 
6.7 
6.7 
6.7 
1434 
1434 
1434 
1434 
4.7 
4.7 

- 
36 
39 

110 
(0.1 
3.24 
0 -01 
459 
820 

0.04 
<0.1 
<0.001 
0.01 
<0.01 
0.0004 
0.01 
<0.01 
0.7 
1.1 
<o. 012 
<O .008 
<0.50 
<O .48 

<0.2 
<o .1 
<I 
6 80 
560 
(1 

6.8 
6.8 
6.8 
6.8 
2620 
2620 
2620 . 
2620 
12.3 
13.4 
11 .2 
11.1 
2076 
20 56 
21 14 
21 26 

115 
<o .1 
3.62 
0.06 
4 81 
9 41 

0.03 
<o -1 
<0.001 
<o -01 
(0.01 
<0.0002 
<0.01 
<o .01 
0.7 
0.9 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
(0.1 
<1 
1410 
708 
<1 

6.85 
6.85 
6-85 
6 -85 
27 14 
2714 
.27 14 
2714 
10.0 
10.5 
10.4 
10 .o 
84 
88 
82 
84 

11 7 
<0.03 
4.04 
<0.01 
41 4 
93 1 

0.054 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
0.016 

<o .01 
0.75 
0.9 
<0.024 
<O .016 
(1.0 
<O .96 

<0.4 
<o .2 
(1 
1270 
722 
<1 



WELL 36A, DQWNGBADIENT, ALLUVIAL AQUIFER 

RCRA Parameter Units ll/ 84 41 a5 6/ 85 10/ 85 

Groundwater Contamination 
pH - 1 

2 
3 
4 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Qual i ty 
Ch1 or i de 
Iron 
Manganese 
Phenolics, Total 
Sodium 
Sulfate 

, .  

Groundwater Characterization 
Aisenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenima 
Silver 
Fluoride 
Nitrate-Nitrogen 
Endrin 
Lindane 
Methoxychlor 
Toraphene 
2,4-Di chl orophenoxyace tic 
Acid (2.4-D) 

2.4,s-Tp (Silvex) 

pmhos/cm 
phoa/cm 
pmhos/cm 
mhos/cm 

mg/ 1 
mg/ 1 
mg/l 
mg11 
PB/l 
P d  1 
U f  f 
P d  f 

mg/ f 
mgll 
mgll 
mg/ 1 
mgll 
mg/ 1 

7.5 
7.5 
7.5 
7.5 
3 564 
3 564 
3564 
3 564 
5 -5 
5.6 
5.6 
5.7 
670 
900 
730 
730 

150 
2.08 
9.69 

<o .01 
83 1 
2600 

<o. 01 
<o .1 
<o 0 002 
0 -02 
<0.01 
<o .OOl 
<o .01 
<o -01 
1.01 
3.2 
<0.012 
(0.008 
<o . 50 
<O .48 

(0.2 
<O .I 

Coliform, Total colonies/100 ml <1 
Gross Alpha pci/ 1 1100 
Gross Beta pci/ 1 3 90 
Radi um-2 26 pCi/ 1 17 

6.9 
6.9 
6.9 
6.9 
5214 
5214 
5214 
5214 
9.8 
9.6 - 
I 

56 
58 - - 

620 
0.5 
15.3 

<o .01 
1260 
4 400 

0.02 

0.002 
0.02 
<0.01 
0.0008 

<0.005 
<o .01 
1.0 
36 
(0.012 
<O .008 
<0,50 
<O .48 

<0.2 
<0.1 
<1 

<o .a 

5530 
423 0 
20 

6.95 
6.95 
6.95 
6 -95 
5655 
5655 
5655 
5655 
13 .5 
13.6 
13.7 
13.6 
49 
31 
17 
19 

109 
<0.1 
15.0 
0 -02 
11 20 
3450 

<0.01 
<0.1 
0.003 
0.017 
<0.01 
<0.0002 
<0.01 
<o .01 
0.9 
19 
<0.012 
<O ,008 
<0.50 
<O .48 

<0.2 
(0.1 
<1 
72 80 
3780 
44 

6.8 
6.8 
6.8 
6.8 
7155 
7155 
7155 
7155 
17.8 
17.5 
16.7 
16.4 
57 
46 
56 
63 

92 
<0.03 
15.6 

<o .01 
1270 
3 570 

<0.01 
(0.1 

<o .01 
<0.01 
<o .0002 
<0.005 
<o .01 
0.89 
16 
<0.024 
<O .016 
<1.8 
<O .96 

0.005 

<0.4 
<o .2 
<I 
3510 
1900 
20 
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WELL 40A. DOWNGRADIENT, ALLUVIAL AQUIFER 

4 

. .  BCRA Parameter Units  11/ 84 4/ 85 6/ 85 10/ 85 

Groandwa t e r  Contamination 
pH - 1 

2 
3 
4 

Speci f ic  Conductance - 1 
2 
3 
4 

Total  Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Q u a l i t y  
Chloride 
I ron  
Manganese 
Phenolics, Tota l  
Sodium 
Su l fa t e  

Groundwater Character izat ion 
Arsenic 
Barium 
cadmirrm 
Chromium 
Lead 
Mercw 
Selenium 
S i l v e r  
Fluoride 
Ni t r a  t e-Ni trogen 
Endrin 
Lindane 
Me thorychl or  
Toxaphene 
2,4-Dichlorophenoryacetic 

Acid (2,4-D) 
2,4,5-'TP (Si lvex)  

who s / cm 
phos/cm 
mhos  / cm 
@os/cm 

mg/ l  
mg/ 1 
m g / l  
mg/ 1 
P f / l  

1 

P d  1 

Coliform, Total 
Gross Alpha 
Gross Beta 
Radi -226 

mg/ 1 
mg/ 1 
mg/ 1 
mg/ 1 
mg/ 1 
mg/ 1 

6.9 
6.9 
6.9 
6.9 
1920 
1920 
1920 
1920 
6.1 
6 .O 
6.1 
6.2 
1500 
2200 
1900 
1900 

130 
0.8 
4.20 

<o .01 
42 0 
7 90 

0 .OS6 
<0.1 
<0.002 
<o .01 
<0.01 
<o .001 
<0.01 
<o .01 
1.07 
<1.1 
<0.012 
<o ,008 
<0.50 
<O .48 

<0.2 
<o .1 

pCi/ I 3 40 
pCi/ 1 140 
pCi/ 1 10 

6.9 
6.9 
6.9 
6.9 
1755 
1755 
1755 
1755 
6 .O 
5.6 

-- 
34 
32 - 

89 
0.3 
2.44 

<o .01 
3 28 
510 

0.08 
<o .1 
(0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o -01 
1.1 

<O .23 
(0.012 
<o .008 
<0.50 
<o -48 

<0.2 
<0.1 
<1 
440 
400 
5 

7 .O 
7 .O 
7 .O 
7 .O 
1885 
1885 
1885 
1885 
20.1 
19.4 
19.9 
19.7 
9904 
9458 

9166 
. 10578 

98 
0 01 
2.80 

<o .01 
3 26 
553 

0.05 
<o .1 
<0.001 
<o .01 
<0.01 
<0.0002 
<0.01 
<o .01 
1.1 

<O .23 
<0.012 
<o .008 
<0.50 
<O -48 

<0.2 
<o .1 
<1 
8 40 
46 9 
2.1 

7.1 
7.1 
7.1 
7.1 
2210 
221 0 
2210 
221 0 
33.1 
33.7 
32.8 
33 .o 
46 
47 
48 
49 

116 
0.46 
3 -79 
(0.01 
3 64 
714 

0.072 
<o .1 
<0.001 
<o -01 
<0.01 
<o .0002 
<0.05 
<o .01 
1 .05 

<O -23 
<0.012 
<o .008 
<0.50 
<O .48 

<0;2 
<o .1 
<1 
950 
574 
6.9 . .  
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WEEL 77, BACKGROUND, BURRO CANYON AQUIFER 

RCRA Parameter Units 111 84 41 85 61 85 101 85 

Groundwa t et Cont am iaa ti on 
pH - 1 

2 
3 
4 

Specific Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

Groundwater Quality 
Chloride 
Iron 
Manganese 
Phenolics, Total 
Sodium 
Sulfate 

Groundwater Characterization 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Fluoride 
Nitrate-Nitrogen 
Endrin 
Lindane 
le thoxychl o r  
Toxaphene 
2,4-D icbl orophenoxyace t i c 

Acid (2,4-D) 
2.4,s-’I” (Silvex) 
Coliform. Total 
Gross Alpha 
Gross Beta 
Ba diam-226 

ynhoslcm 
phos/cm 
p h o s  I cm 
p h o s  / cm 

mgll 
mgll 
mgll 
mgll 
21811 
i.ld 1 
PI311 
P d  1 

mgll 
m g l  1 
mgll 
mgll 
mg/l 
mg/ 1 

mgll 
mgl l 
mgll 
mgll 
mg/l 
mgll 
mgll 
mgll 
mgll 
mgll 
P d l  
PI31 1 

P d  1 

PgIf 
P d  f 

p c i /  1 
pCi/ 1 
pCi/l 

colonies/100 

7.4 
7 . 4  
7.4 
7 .4  
455 
455 
455 
455 
1 .o 
0.9 
1 .o 
1 .o 
76 
110 
104 
99 

3 
<o .1 
0.36 

<o . 01 
61.4 
98 

<0.01 
<o .I 
<0.002 
<o .01 
<o . 01 
<o . 001 
<o . 01 
<o .or 
0.17 

<1.1 
<0.012 
<O .008 
<0.50 
<O -48 

<0.2 
<o .I 

<15 
<so 
<2 

m l  <1 

6.9 
6 .9  
6 -9 
6.9 
521 
521 
521 
521 
3.3 
3 - 4  

I 

5.0  
<5 

7 
0 .1  
0.33 

<o .01 
41.6 
96 

<0.01 
<o .I 
<0.001 
<o .01 
<0.01 

<0.005 
<o .or 
0.1 

<O . 23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<0.1 
<1 
<8 
5 

<1 

0.0002 

7 - 4  
7 e4 
7.4 

52 4 
52 4 
524 
524 
17.6 
16.6 
16-9 
16.3 
32.4 

7 04 

<5 
<5 
<5 

3 
<o .1 
0.31 

<o -01 
40.4 
93 

<0.01 
<o -1 
<0.001 
<o -01 
< O . O l  
<o .0002 
<o. 01 
(0.01 
0.2 

<O .23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
(0.1 
(1 
<6 
4 

(1 

8 .O 
8 .O 
8 .O 
8 -0  
53 9 
53 9 
53 9 
53 9 
3 .O 
2.7  
3.4 
2.7 

3 
<O .03 
0.31 

(0.01 
42.1 
91 

<0.01 
<o .l 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o .01 
0 -14 
0.45 

<0.012 
<O .003 
<0,50 
<O -48 

<0.2 
<0.1 
<I 
5 . 7  

<9 
<1 
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WEL,L 74. DOWNGRADIENT, BURRO CANYON AQUIFER 

RCRA Parameter Units  11/ 84 41  85 6/ 85 10/85 

Groundwater Contamination 
pH - 1 

2 
3 
4 

Specif ic  Conductance - 1 
2 
3 
4 

Total  Organic Carbon - 1 
2 
3 
4 

Total Organic Balogen - 1 
2 
3 

*4 

Groundwater Q u a l i t y  
Chloride 
Iron 
Manganese 
Phenolics, Tota l  
Sodium 
Su l fa t e  

Groundwater Charac t e r iz a t  i on 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
S i l v e r  
Fluoride 
Ni t r a  t e - N i  trogen 
Endrin 
Linda ne 
Me thoxychl or 
Toxaphene 
2.4-Dichlorophenoxyacetic 

Acid (2,4-D) 
2.4.5-TP (Si lvex)  

p h o s f  cm 
pmhos/cm 
p h o s f  m 
p h o  s / cm 

m g f  1 
mg/ 1 
m g / l  
mg/ 1 
IPgf 1 
Pgf 1 
P g f  1 
PSf 1 

m g f  1 
mg/ 1 
m g f  1 
mg/ 1 
mg/ 1 
mg/ 1 

7.8 
7.8 
7.8 
7.8 
503 
503 
503 
5 03 
1.2 
1.2 
1.2 
1.2 
30 
31 
24 
36 

4 
0.12 
0.18 

(0.01 
77.3 
110 

<0.01 
<o *1 
<0.002 
<o .01 
<0.01 
<o .001 
<0*01 
<o -01 
0.22 

<1.1 - 

Coliform, Total colonies/100 m l  <1 
Gross Alpha pCi/ 1 (15 
Gross Beta pCif 1 < 50 
Radiuat-226 pCif 1 <2 

7 .O 
7 -0 
7 .O 
7 .O 
496 
4 96 
4 96 
4 96 
0.9 
I .O -- 
I 

<5 
6.7 -- - 

4 
0.2 
0.16 

<o .01 
71.0 
110 

<0.01 
<o .1 
<0.001 
<o .01 
<o. 01 
<0.0002 
0.006 

<o .01 
0.2 

(0.23 
<0.012 
(0 .008 
<0.50 
<O .48 

<0.2 
<o *I 
<1 
<8 

5 
<1 

7.2 
7.2 
7.2 
7.2 
5 90 
5 90 
5 90 
590 
1.9 
2 .o 
1.7 
1.4 
139 
167 
144 
155 

5 
0.1 
0.17 
0.03 
68 .O 
97 

<0.01 
<o .1 
<0.001 
<o .01 
<0.01 
<o .0002 
<0.01 
(0.01 
0.2 

<O -23 
<o. 012 
<o .008 
<0.50 
(0.48 

<0.2 
<o .I 
<1 
7 
6 
<I 

7.5 
7 05 
7.5 
7.5 
567 
567 
567 
567 
2.1 
1.6 
2 .o 
1.4 
24 
18 
14 
18 

4 
0 . I2  
0.17 

<o .01 
75.0 
98 

<0.01 
<o .1 
<0.001 
<o -01 
<0.01 
<0.0002 
<0.005 
<o .01 
0.15 
0 -45 

<0.012 
<o .008 
<0.50 
<O .48 

<0.2 
<0*1 
<1 
<6 
< 9  
<I 
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BELL 75,  DOWNGRADIENT, BURRO CANYON AQUIFER 

BCRA Parameter Uni t s  111 84 41 85 61 85 101 85 

Groundwater Contamination 
pH - 1 

2 
3 
4 

S p e c i f i c  Conductance - I 
2 
3 
4 

Tota l  Organic Carbon - 1 
2 
3 
4 

T o t a l  Organic Halogen - 1 
2 
3 
4 

pmhoslcm 
p h o s  / cm 
p h o s  I cm 
phos/cm 

mgll 
mg/ 1 
mg/l 
mgl 1 
P g l l  
P d  1 
P g l l  
P81 1 

Groundwater Q u a l i t y  
Chloride mgI1 
I r o n  m g l  1 
Manganese . mg/l 
Phenolics,  T o t a l  mg11 
Sodium mgll 
S u l f a t e  mgll  a .  

Groundwater C h a r a c t e r i z a t i o n  
Arsenic 
Barium 
Cadminia 
C k o m i a m  
Lead 
Mercury 
Se l  enimn 
S i l v e r  
Fluoride 
N i t r a  te-Nitrogen 
En& i n  
Lindane 
Me ohoxychl or 
Toxaphene 
2.4-Dichforophenoryacetic 

Acid (2,4-D) 
2,4 ,5-TP (S i lvex)  

7 -8  
7 -8 
7.8 
7,s 
3 40 
3 40 
3 40 
3 40 
6.2 
6 .O 
6 .O 
6 -1 
150 
200 
150 
160 

5 
<o -1 
<0.05 
<o .01 
109 
96 

<O.Ol 
<0,1 
<0.002 
<o -01 
<0.01 
<o -001 
<0.01 
<o .01 
0.30 
<1 .I 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
<O .I 

Coliform, Total  
Gross Alpha pci/ f <I 5 
Gross Beta pCi/ 1 < 50 
Ea d i  -226 pCi1 1 <2 

7.2 
7.2 
7 -2 
7 -2 
545 
545 
545 
545 
11,s 
10.8 - - 

<5  
6 -1 - 
I 

5 
<O .I 
<0.05 
<o .01 
100 
93 

<0.01 
<o .1 
<0.001 
<o ,Of 
<0.01 

<0.005 
<o .01 
0.2 

<O .23 
<0.012 
<O .008 
<0.50 
<O -48 

<0.2 
<o .l 
(1 
<7 
5 
<1 

0.0002 

7.3 
7 03 
7 e 3  
7 - 3  
5 85 
5 85 
5 85 
5 85 
3 .O 
3.2 
3.2 
2 -9  

< 5  
<5 
<5 
<5 

5 
<O .1 
<0.05 
<o .01 
93.2 
90 

< O . O 1  
<o -1 
<O.OOI 
<o .01 
<O,O1 
<o -0002 
<0.01 
<o .01 
0.2 

<O .23 
<0,012 
<O ,008 
<0.50 
<O .48 

<0.2 
(0.1 
<1 
6 
5 
<1 

7.7 
7.7 
7.7 
7.7 
57 4 
574 
574 
574 
1 .o 
0.8 
0.8 
1.1 
17 
12 
18 
17 

5 
<O .03 
0.04 
<0.01 
101 
88 

<0.01 
(0.1 
<0.001 
<o .01 
<0.01 
<o ,0002 
<0.005 
<o -01 
0.17 
<0.23 
<0.012 
<O .008 
<0.50 
<O .48 

<0.2 
(0.1 
<1 
<6 
<9 
(1 

. . - - .  _. 
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m L  76, WIWNGBAIIIENT, BURRO CANYON AQUIFER 

BCRA Parameter Units 11/84 4/85 6/ 85 101 85 

Groundwa t e r  Con t am ina t i  on 
pH - 1 

2 
3 
4 

Specif ic  Conductance - 1 
2 
3 
4 

Total Organic Carbon - 1 
2 
3 
4 

Total Organic Halogen - 1 
2 
3 
4 

G r  oundwa t e r Qua 1 i tm 
Chloride 
Iron 
Manganese 
Phenolics, Total  
Sodium 
Sul fa te  

mg/l 
m g l  1 
m g l l  
me/ 1 
mg/ 1 
mg/ 1 

Gronndwa t e r Character iz a t  i on 
Arsenic m g / l  
Barium mg11 
Cadmium mg/ 1 
Chiomiom m g l l  
Lead m e /  1 
Mercury mgl 1 
Sel eniam m g l l  
S i lve r  m g l l  
Fluoride m g / l  
N i  t r a  te-Nitrogen m g l l  
Endrin P d l  
Linda ne P d  1 
Methoxychlor PI311 
Toxaphene P d  1 

Acid (2,4-D) P g / l  
2,4,5-TP (Silvex) P d  1 
Coliform, Total colonies/100 m l  
Gross Alpha pCi1 1 
Gross Beta pCi1 1 
Radium-226 pCi1 1 

2,4-Dichlorophenoxpacetic 

7.8 
7.8 
7.8 
7.8 
403 
403 
403 
403 
4.4 
4.5 
4.5 
4.6 
37 
34 
27 
38 

4 
(0.1 
<0.05 
(0.01 
96 .8 
58 

<0.01 
0.1 

<0.002 
<o .01 
<0.01 
<o .001 
<0.01 
<o .01 
0.46 

<1.1 
(0.012 
<O .008 
(0.50 
(0.48 

<0.2 
(0.1 
<1 
<15 
<so 
<2 

6.8 
6.8 
6.8 
6.8 
43 5 
435 
43 5 
43 5 
3 .O 
3 .o - 

(5  
<5 - 

3 
<o .1 
<0.05 
<o .01. 
90.2 
55,  

<0.01 
<o .1 
<0.001 
<o . O l  
<0.01 
<o .0002 
<0.005 
<o .01 
0.3 

<O .23 
<0.012 
(0  .oos 
<0.50 
<O .48 

<0.2 
<o .I 
<1 
<6 
<5  
<1 

7.7 
7 .7 
7.7 
7.7 
426 
426 
426 
426 
58 
58 
61 .O 
60.3 

<5  
<5 
<5 
<5 

4 
<o .1 
(0 .05 
<o .01 
85 .3 
53 

<0.01 
0.1 

<0.001 
<o .01 
(0.01 
<o .0002 
<0.01 
(0  -01 
0.3 
0.23 

(0.012 
<O .008 
<0.50 
<o .48 

<0.2 
<o .I 
<1 
<4 
3 

<1 

7 -3  
7.3 
7 .3 
7.3 
574 
574 
57 4 
574 
13 1 
13 3 
129 
127 
u 

4 
0.03 
0.02 
0.32 
95.3 
19  

<0.01 
0.1 

<0.001 
<o .01 
<0.01 
<o .0002 
<0.005 
<o -01 
0-26  

<O -23 
(0.012 
<O .008 
<0.50 
<O -48 

<0.2 
<0.1 
<1 
<7 
<18 
(1 

B-10 


